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inmmi ] mmmmm^^mtxmmzmm- 

mt&Mm^mj^mz^M.-f^mzk'o. mm. 
a. 

m*m2i mmmmm^^mtxmmmm-t 

mm*<mm-9*im^h^&k , zowt- 
9iz£V)mmimm^ : m.*mL-$h^%Lk . * 

x\ s 2 <^£B*«aa*!&fe-r*¥gfc 

kmrnk-rmmumm. 

m%m3i mm^mmm^^mixmmmm- 

k. ±%&-%mmmm<r)mm-?ztmi-z^& 
k . zomw-T-fizi m^mmmmm^m. 
zmL-th^mk itthzk zmik-t&nmtfm 

m*mi mmmm^zymLxmmmm 
mmmzmzn^x. 

zmLtz>^®k i^ttzt m^ki-mm^M 

[00 0 1] 

fmwmm^mmzmztimmmiiwizm-t 

hi><F>X'M. iOBHttt. MW^yJ h&ZISM 

j&frt>£feLx&m$-£. <pm8m&e>ismg.mm® 
&k%$imm^tzw^M*y~mrWL. rvy?m 

[00 02] 

iwkwm) yt^-^mixmrn^z 

«^$L rr»>9* yrt^SVmS'gkLXfc 

£#J«U lilftHxo- (Y) . 
(M) , yTV (C),/77?(Bk) 



fc#SBfc -co J: 5~BflyBjjagf fcfe 
JtS+BlilM!Hlt:RW4fttBfc IT(2OT<0± o&tO 

[0003] «itr. mm^7 - 25498 5^&«. 

^IH¥7-2 54 98 6#^ #BBT7-28394 
1 8ffl¥8- 1 14 9 6 «fBH¥8- 

1 2 5 8 6 3^&«fcHL «^«^7-a¥»tCfeft 
S+ISSWffl<?5afBi:LT. HIESTfcDfifflTV^I, 
+B@|«UlS«A s BI!S5fLT4J 9 . ±fcBttfl»M 54 

2 K y hTMA-tm* Lfcr-f f JMittfoT, B*a 
£l/0»*. 

[ 0 0 0 4 ] U>>U JJE0+IBWB!S8«tt. r-r if 

^m^x^i^x-m^mmx^mmco!&mmm< . n 
[ o o o 5 ] t zhx**m& ( *aj«A > 1 

F-y hSSHKJ: JKMfcOffiT*«J«Sr 
l*Mv7 h U txWK&irtrh 2 K -y h#«2f3SS:8 

S-3cSfl:Lt:SSHKi:BflaBJS*ieB^6B«»JiOH6 
&tfB«»J*§£iI£** LT h < ®m¥4 - 2 0 0 0 7 
5-^. »H¥4-20 0 076^ ^fW^4-2000 
77^, #^¥4-200078#. «BPF5-284 
339-^. #^¥5-292302-^. #M^F6-62 

2 4 8^) . infe<05tBi. fy7^«?«f(:)Effl 
SitSfHBf. B««2 H-yhOjMEr-^^jDWL, SB 

ft-tz, z\ k tmwxh o . fo^^Bsai 

t^V-^Pti SI F -y b 2 5 6|«Maj*t, 
8.V/Xiim&EJjfo<r>2 H -y h 'J 7 Xim^iz 
h*th Z k iz X 0 . *ra««S«*c0S3®tt * i 0 [6J± 

[0006] iiT. 038 (a)Cl X2VM>? 
X, ( b ) £2 x 1 -7 h >J ^Xc03t«^a^^O«^ 
(M. H3 8Ttt»BH*«#fc'r&Jt«>>''«7-Sai 
<0«BW)*^tTl^S> . B3 8fcjj^-3K»#a»* 

*iLTVv<. -£LT\ 2H-yh2-lB*tLTjftg^« 

[0007] B&zti&ipBMmgmmn^-hii® 

3 9t*tJ:3K:ffet-tS. E VENOH -y F<t 
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039(a), (c) <7)lX2~?hV7Mmm%* 

39(b), (d) co 2 xi-?^j 9 xamm&j^m 
mmmx-mmmttph. 039 < c > , 

(d) \ihm+®Mcr>m*^LXii*) , &*H3 9 
( a ) , ( b ) CDS£ji&fiffl£5>itW^;i*: t« 

[0008] %(=BflawttB«>M(»iSizi4KS 

SS«-«Sr04 0 fcij?*. 04 0ti2 F >y F£«E»<0 
«£^-f7n.y;?0T£>9. JE(lftHft£iftMK&4j< 

i£HfciSfc3*ufc5-f y** y 1 1 0 1 , 1 1 0 2 1 , 

7»/f-1 10 3, 1 104t, 1 1 0 

1, 1 1 0 2&l>"5vf-l 1 0 3, 1 1 0 4C#*;U 
•yf-SWl~SW4S:^LT«^^TV^lra»f|l 1 
0 5t, SjDftHl 1 0 5tt«([*<lT^iROMl 1 
0 6kfrt>m&LZtlX^Z. icOROMl 10 6A^£0 
ffiWi8h*.y h(0fy?/«if-^(lfi LXls—f 

2 X 1 V h 'J • F -y FOS+tCftJrC 2 F -y F£ 

[ 0 0 0 9 ] <» 1 x 2"?F 'J 7.X. ffljt3»5rfo052 F -y 
FTiffl*»i**£fr***£- ( 1 x 2 V F 'J 9X) 
2m=7Ay*^)\\§\, 1 102£JHwt« ±j£ 

*2 5-fy*«i)nxT-^tag§-«:s. 2^ 

08t'.yFf-^^«Sll 10 5icJ:Oftl*U <e<0 
9h'-y Fr-^r^&fflOROMl 1 0 6fcA3rf 
S. ROM1 1 0 6P«Jli. 1o<0t-771^2 5 6A4 
ht«JSS*l, 1 28/nM WiEVEN, *<0 

«¥l 28A^f YtfOVDT-fX'bh. 
[0010] WsbcoWf-f-^tfiROM 1 1 0 6<07 F 

T-*£fll*U ODD-r-?£»S&»T-*fcLT 
T-^AXiOElJ^-tS. EVEN, ODDc7)<3J0#X 

livjymn (pmsync) tUMLTffd. -eo 

[00 11] H4O(C^L^2F'yb^<108&coru-y 
?0{Ci>Wt\ X4 •y-J-SWl&y'EVEN/ODDii 
±^4l7-^ytttflJ0§i. 7fSW3, SW4 

«5>f y^y lioi. 110 2frt>c?)T-?ti s m$i 

2tL&Xotz±MG2&fct&. ttz. H4 KOAJi, gj 
SKrisi<oiiflWBilt offl»^*rfr ( l x 2vf y ? 

x) fc*LfcRBrar , *«. mm*x?)mm;2V vh 

a^cOSJ^SE 2 F -y F C»«^4 . 
[00 1 2] © 2xl-?Fy?X. 3EMWm<?)2 F-y 



h-Cffl«BM*SaTt&«^ ( 2 x 1 v F >J ?X ) «u 
2oi7)77fll 03, 1 1 0 4£fl§Wt. ±***|6l 
2\tyh$<?MWIl*)T-j'£WMZit{>. KIT. lx 
2vFy^Xi0^fc|S|«(^ AJU&L r^jt^HiSr 
llffLT»£ji*T-*£tt}:fjU EVEN, ODD<7) 
WD#i.J±»S3Sy*^n-/^#WCLOCKt:H«|L 

TSiff-ti.o %<m. <xco2Vvhi,z&fTixmd:%m 

[ 0 0 1 3 ] H4 0fcS?Lfc2 F -y MIBP/D'/ 
^HfctJWC* *-f 'yf-SW2&l>'EVEN/ODDii 

Iia^i?D7^MDfi,x^7fsw3, s 
W4Ji7-yf-l 1 03, 1 1 0 4a»&tf>T-*#S*?$ 
ill»J:d{3TfflSt^fl.o itz. 04 l^Bli. ±* 

fc^tSfflar**. |jWJR0W±^2 F -y F##& 
jA^C0±t££ 2 F -v F tttJfrtS . 

[ooi4]® F-yFcom*. m^&mzm&mat: 

SatLHyh*m+S*S03 9 (c) , (dXDflD* 
+ft«^fcJ:9B«#j££ffd*£li. EVEN/O 
D DO-fcJ 0 2#JS*£ - fc X'Mf-t & . 

tut. ^rcot-Ftfcv^TPgii^^ssjie^-r. 

+ISIl«iflBB«<0S8tt * [6J±t £ i **T * & . 
[001 5] 

PA) (cJi&jOKdttU *«W«iwfttBSSfet:* 

u ymcommm^Mmzmi ^mmimzmm-h 
\><7)X'hh„ 

[ 0 0 l 6 ] i ara&H l AWflli. ^pg 

fct^x , mm f y mm imsafri, 

m&zmiZitx^. mz^yj h«vm&%ft 

tlSLTai^ Lfc H -y F fc tcb J: d L . Xyf -f y^ 

[0017] i»icfl2 <o«Wtt« ^©iffl^B^fi^^^ 

WLTB«£mr!>B«)t8W3fctvt. 
Sr^§-fr*#SB*^«/hF-y FiBST-^^ISWL 
^±T«o#£B*w«Jg^^4$-^. tefttt£il« 

[0018] awiJi3<^tf!W±. mmnmmm*% 
mLxmmmfct&mmfmmz&^x . mz>m 

[0019] msm4 <mw&. zim?M*mz& 
mLxwrnrnm-zmmmmzii^x . w&ml 
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I. 

[0020] 

mm^mmhtz^^m ±mm&m&-?z>-fz 
*>, mim i iz%m<m<m$&m±. mwm*<nw& 

mfrt>-&mmi-f&*&k , ^omK^BSSritt 

[0021] ai^2(ae»aBflug£3gim. k$b 
wmco&bvv v <vm&T-?tfmiim&x\ m2 

[0022] H*JB3 fcfBtt^BfBJB&SSli. 
[0023] »*84 t&a&MKBltimt. 

iz>j?%< k ^^)ixmm^ts%m%^^k . m 
tiz®k tn+iz t mmki-t . 

[00 24] 

b^#sslt. ( i ) *?-wmmi&. i2)#y 
-mmwvum. o) LD^mm. (4) urn 

[0025] ( i ) a^-mm/vm. m i 

m&wmmi&mx'bh . m i fciswca^ iooi« 
flWrtarcjbiv-irruv^, 2 0 0{4i»m*»j*9 

US ( ADF ) , 3 0 OttflWfcK- H» 4 0 OteB&lsS 
^JROtfTfei^^-y^-v^ 5 0 0{i^-fey-9- 

[00 2 6] ^^-^^^4 0 014, a>99Y1f 
5X4 0 1 <0T*tEa$<tfe!SHHffl<05yr4 0 2 £ 

t-«airc»«s*. Mf»B«£M^SUB&^K 
oarc*s. sasffl<05^r4 0 2*»taBfc*ti» 3> 
h*7X4 o i ±.izwm.ztihjm<nmTszmm 
mcommzmix%m-z* znm%. m*>. mmo 

VXJ*4 1 0fcA#f4. y<Umv97})XJ*4 1 0 
fcU«**iWM=«tTUvF (R) , ^U-V 
(G) , 7>- (B) 0)3&\,Zftmh. 

*h?tim^zm&-d:7mmism? 



(CCD) A^-l/^.y-^4 1 OdAltfl.. <! 3 LT 
-f^-^4f-v^4 0 0fc«t)-5fc3o<0-<X7C^^- 
v-fe>-t 4 1 OfcJ: 0 . JSffllBflLhO±^tfr|6i 1 5-f 

[00 27] to&±yV-50 0\t. 4*- t JX*VT4 

ookmrnizmmmcvR, g, B^&s.^mmm 

&X'%hCCVXWfoZ1xtz>\yT4?4?<r)X**T 

[0 0 28] ADF2 0 0HL -M-5^>Wf*-*-4 0 0 
W±*tBHS*lT *J 0 . 2 1 0 ±fciJi*<0K 

«*• mm i tzmx'&mh z t #t-£ § . jKwot&tt 

SW*ff^«^i. 0l£-t§P¥t/aiL3D2 1 2*«± 

tz. ®^2 1 3ii. WMnmkZ'mhtzth<nftM-3u 

ho-52 1 7S^*jM^b2 1 6tf588ttfcJ:»M.>{ 
-y'XJf^t4 0 0«3^^ ^7X4 0 1±£§S> 

m&)9ifti&-3V99 h#7X4 0 1 «£«ffiiIfc»L 

</n- 2 i 6 tmimmztix . 3>?7htf?x4o 
i ±cvaKmii®mti. frmMm^womtzm^ 

tih. m&l3v2 1 2<^«ttt. AH)ltf*HIt3*L 

t u s ^ iz#x»m± y+rx-hh mmi 

m*y?2 1 1A\ M3 0 2 1 3k7)VT*7Y 

htzfrm¥*yvx-fcmm%M*yv2 1 4**«ii> 

[00 29] S^«-b^2 14(4. (tt 

-rtmAzmtiz'wztmirr 

mf htix feo.ADF2oo mmmmtw$im&* 

yy-2 i 4 2Km# e a&tt>*'ewm*ffltt& z t 

[0 0 30] 0ft/ttiL3o2 12Sy ; ^3o2 1 
3i4H^L=0rir^ ;: &-^ti , 5»)^ix. r>VT^Y 
n-5 2 1 7fttfiB£'^l'h2 1 6l4H*L^«iSt 

xh-fey-^2 1 5(i, 2 1 7»Tat 

[0031] acv— rru 1 o o^mmmx/ 
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a.-.yh3, Jmz--vh4. t£¥K7A2. 
yfZL- -y h 6 & k'ffffib->X^&. WZ&frJ---; h 

xmtw h ? a i wiiiBfcBMtsfii . mmzmm 3 b 
wary 3 ati oMacsaniesaftsii 

[ o o 3 2 ] a* l&vib«m*sm:. leii-r^ am 
t o . mm k ? a i <o*b wb**># jataarc' . f 

<DB*?)«££JE tfc U— * jfeWJBWS ill. J: 3 
[0033] mtW H5A1 C0^ffi«. TMWtf-v- 

%dt# k 7 a i ±.izmnLzti& z-tiztct. zo 

IX , Sftft K 9 A 1 ±fcK«H«W«»e*H6 L,fc* 

ts&acz.- . y h 3 J: 0 iTSCiei£ft7tiMU- „ h 

[0034] -y h 4 fc«4 tt<0 

IB4M, 4C, 4YRV4Bktfmit>tLXt5 Y ). 

?) . C (yT» . Y (>f xn-) StfBk (/7 7 
7) U-ifT'Jy^l 00 

li . ±8BO 4 o<oa<KS^^-T*i*>-o jWBSWtftJS 

YXfi B k fe<DV vrfu&>-o«> h 7— T^MI^iX 
4. &ift#-fe-y h 1 1 fcMASftfclie^tttt, & 
130 1 2TH9itJ£;M. 3fcJ;'J* 
4 5 > «5 K 5 A 2 «D*jffifciM 0 * tl . 

■onw-s. % Lxmm k 7 a 1 <mwizi£.m l ti& 
mx\ %&*\- : Jv7iz£mmiz£*). asm 1*7 

So 

[0035] Mat-t- K«0*£fcfcL hi— 
^»7U h'7A2 frhftMtStLtilE&mZZ 

mtixmmhisj 1 otsassii***, 7;m?7-* 

-K<0*£fcii. Bk s M, ca^YW4fe^H«^- 

4 -rs** k 9 a 1 ±iz b k feto h i—mmm ixz 
ti^m-mzm-LMk. mmm-Y7^2i}-^ 



H£$h Z t%<m%& h* 7 A 1 ±t<XcOMfe<7) hi— m 

C fe&tf Yfefcov kSSftfr h* 7 A 1 ±/\C0 h i— m 
co^fc^it<7)K^K^lE^Srtf=5ro. hi- 
tls?»7n*XJi "J ji-TC t fc J: 9 1 o 

m 7-mmmm&nzB&ztL& . 

[ 0 0 3 6 j h -j— mm-tmii-t t . nes 

ttfcfcfl-*?- Y-y>8t:J:41IWt:J:9lK^K5A2A» 

[ 0 0 3 7 ] Jilt. T^*^^7-«§»<o»jaaw 
mmei-wiz^ ^x mKtzi\ *ma,z&iwmMf& 
m.t Lx\iWm<nmmzmt>-f . *k¥H7A{^xt 

[0038] (2) *7-^«^Hm®a. 02tt. 

^S-^tlSIKyo -y ^ !> „ «^«^fl:^il^$fjffll 

o-7 5 0ti0fj«§iil»„ 
[0039] |BI»J»Ie1SS6 0{i. MW^-f 

mk%&?v>yi"v\,x£miZitx. &mm-vh 

li. ]/- J ?TV>9\oon®m%mm3h<n®&lzl 

[0040] ^7C-> ; X^^i-400T-f!^SXf>il/i 
R, G, B#fe<0H«m#{i. A/D^^n, 

«IE7 3. T&m£ (UCR) /UCA74, -feh-^^ 
7 5. x.yi^ftl7 4;h?7 6. «§Wr-7'T'*Sry 

CS8 0^#|I|»&*iTV^. 

[0 04 1 ] A**7-tfyvfflE7 IX'te, -iX-i/X 
*-r1-4 0 0 XMMRt>tlfc%M^ U XT<50 R G B r- 
^SrftKU-roRGBT-^fclSft't*. RGB^jf 
7^^7 2T*J±. mjfMlZji&tT^ZWt&tllh 
c0X2>-i/y7'Wm$:'ff-oX^& . 

[0 04 2]fe1|jEEI»7 3TJ±, R, G, B<0-eix-f 
il<7)fecOB«tt?fi$:^^A>^ffife-r'$>«.Y, M, CC0# 

&mmm,zm&z>„ ucr/ucahiis74T" 

14. XfiLtzY , M, Cfe<0£Ttf>B*ff«££jfcLfc 

B^fi^fet-t^ixsiw^^atijt. ^^i&Bkfi 
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[0043] -teV??75i±. yXfA3>hn-75 
OfSj&jSfcJSfcT, A*£ft4Y, M, C, BkCDfcfl 
^A»S> V^-fix**— PcOfeffi^-SrSlii? LT&Wn -y 
ifcW"4. 

[0 044] X-xi^p^-f ;^|11IS 7 6 X'li. X¥ 

[0045] mmmmi&M. 

HRtttr 4 if «WM*fj *>*i4 £ fc < , U— f 7 

1 oottt. 2mthh^i±%m\Li$titzwim 

[0046] X* 7 1 OifcfJte. -*"C'«« 
#M(3i87 9fcACSII]&8 0(CjMaj$*i4. 

htemttmm^xiM. i a** 
ffiT--?-n-f n^ayo y ^^aj lt^4„ #Ma7' 
n-y^-ca, ««j^@s&7 9^*^^a^«o 

[0047] ACS@SI80(i. ^•vt200fct7 

b $ii/s^m* j aiUK^T* * a** 4 *^ 

[0 0483 «, H2t*LfcWWMI»07 1~8 0 

y b n-9 5 0 <7)C P U J: 0 fft^SfiSflBSfc ^ T ^ 
4. ^XTA3ybo-7 5 0tJ;'?, LD^ffl 
»*&a#tt**tru- -f ry l o o^mwm 

[0 04 9] (3)LD^«^p. &fc3KS#S*#8 

zmmhtm&v-jf <ld> o^«£3i#5i£fc-on 

TKW-tS. 1 b'>yb^«SB^S:ff3*«*U— f*tf 
SSH^fc LT>WX«S!i (PWM) ^tmBBC 
l(PM)^M>*M„I3(a), (b)«. 3HI 

[ o o 5 o ] • mgsmtrft. #fam%mmmm i 
mmzmftxh o , mrvtxizm-mmm i < 

4, SP*>. mXSmfr&bli. H3 (adCStio 

*a3^K^i#^^b$^Tieni-4*^x', z 

ti?tl H -y bA^-yii0co±fc^-fi dft^-yf 



HHWo^ffllcBWtr 4 i fc a j T" S 4 *\ + ISIlBftBK 
£fiJfflLT4>[SW5:WSLJ: 9 fc-f 4*:to. fflVWT 

=5:4. 

[0051 ]® wxms&Vf&. '^wiffMt 
Si. 03 (b) iC^rfiafc. %^VOVlLX\t2 

^-tmc^-yxftjiztiz,* s*w 
tut 2 mm-h 4 cox\ m&mMii^zitKx *® 
Kmmnmmmw* < . t tsetses f 

* S "C# 4#>\ 'WxfflSt&i 1 b y b =3£ 9 8 t'-y b £ 
»S§^4t{i, 1 b' >y b^Sc+n sec. (O^ffiHI^ 
2 5 6#£JLftftix<f3:4>-f . K3[^»S^^f«iJ«l 
fc * 0 . u -*f<oiMflWMi-**l«tt:=Sr o T 
Ltd. t*£h%. ^J^lt^itT'iiEp^ra-trXco 

#*i^-ifco$ij«iiggo«^Mitft4„ -e^T-* 

(PWM) ^fc3t3S«^P (PM) tttma- 

[oo52]® wxmmtfett. twximgm. 

»9«*>0**H4 (a) , ( b ) coi 3 
fciOHISU n^.tf^^««>KJgfl[»8«. Tt^JK 
SP^iSS«^3 2ttfcLT8t'-yb (2^ = 2 5 6Pg 

m) mm$&m.mhzbtfx'%h. z^n^x-n. 

;^fi»t!l«b6^ST*4. tft^*>, 04 (a) , 
( b ) (±. lb v b<7)*ffi«{iBJ: 05fe»^a^^X 
b\ 1 b'-ybOt^i'J^ia^ 
;^^^-r4t ; 6-b'^^t. ;^^>{iS^^X5r 

Wfc 0 . fe*fc tT F -y b^fi«^fIWT-§ 4 . $ 
&fcB5 ( c ) J: dfc. 1 b'-y h^mMX 0 

i>M^T'^4„ 

[0053] ^CAVl-X^p ( P WM ) fc 
(PM) S:ffl»^^3t#tf##a^^O^*P- 
ir (LD) Blttrifeo-Wtov^KWtS. -^4^ 

ffWirtraTii. i -xmmzm-&?mwi<- 

■fvmW-V*. *mmz\t\/2 - m (2 'm 
tt« 2«mS) £4B*?Ov?&D#SirC2 " mg 
Itfc^WU. mjVJ-mz\t\/2 ' ( n-m) £4 
«*>V7-#J*ffiT2 " (n-m) SKML. 
cOffl^rtiO, 2 ■ n|fii£f3i-$-4<Dt\ 
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[0054] ^mcommmm<D8h'-y vnr^nm 

mtm<DM£. m=3k iXWAWtm ( PWM ) Sr 
8 ( = 2 _ m=23) gffltfcU (PM) £ 

32 ( = 2 ■ (n-m) =2 6 ) K»fc-«Uf. M#<0 
a^rfc i 0 . 2"n = 2 8 = 25 6ffiKtf5fE3f^- 

4. ^ftV-lft^Sy^lM&^y- 

ssHis^t i o *«a}*-t & 4 - 1 t «t o 
z&*ttco^&is-^mm*mwe>m&k ix 

(i- *aURAfc Jc 4m W*.fcFBlHP 2-24336 
3*4ML #§W3 - 1 6 5 6#&«. #W¥6 - 3 4 

7 8 5 2^&mmztmztitzi>n*mmixffi&Ltz> 
[0055] &&vi,zm3mnmmm (ffimwn 

fcWLTfS. fiffl (fig) ffl»ov-y*-CiftJ&**utt 
-F (fct-FVtt-FV+t-K) fcftoT. 05 
( a ) - ( c ) fc^-fl 3 fcAV^^iffl^WUXfi^ 

-r 4. *fcs i^maaw-fc:, 06 < a ) ~ ( c > 

[0056] JBft^«ttti±££#A£3CT* 2B 
(JflmLT) tHJit&%&, JKiMBaW- 
4B«B# J , 06(b) COMMSPCOJ; 3 (3Mt2Mft»£ 

-r4#. ^ixs-iiimt^t^^wi^^iT^. ^wis 

zbzm*b ixmt&. m&**%mm*)z 
%h%\msm.n>b%%mft^-*\±±xm.<?&i 
%%mi,zim-£ti. <m.<n±% tz 

xegxf -y ytfm&&t'~j*mzfi l-hm^ < 

4*J:dfc-r4. -t4fc*>. 16 (a)-(c)li s i 

t\ 06(a) jjheehof -x m*-^*. ( b ) an 
mmemm. ( c j «4«ie^ F-y m*- 

2t?-tfi> mm) e>T-?<7>*x\ tm 
mm±tz%^^®£<7)Atcr>mzm&k^ tx-a 

-T4. 

[0057] ( 4 ) AUmW tti[ffiM«l@». 9 

«<oi«sai*T - * k . jd*t- * ohm t # 

iiT1ift^T'±^S*(6l2 F -y F&I^JtSE 

Urn F-y h*aD»-t6S^<o*«6t:ov^T»»t 
4. B7fcteiv^ Y, M, C, BkfcS&l$;h.fc#fe 
«^A^B^r-^<±8t'-y F 2 5 6KS#Aa3*U 



2 F -y F c?)# 8 h* t F x- * A , B iflmmtii 6 0 4 

A^)$iil>„ y 4 xx^y 6 Ollzi*), my A 
ycof- 7 im&tl. y -v f-BSS 6 0 3 T'fr5 >o 
±^S*r6lO|31-T F VXOWm-fh 2 F y F<D#8 h* 
7hf-?C, D*iJP«H||&6 0 4fcA^§ni». *L 
TJl«CEU»6 0 4t:J:"3. It4 F -y FOt-^ML 
fc», iMS • • tiffiMttlilK 6 0 5 C J: 0 . F -y F 

com\iz%&T-?<vfmi ktmt. ±E4 F-y fjd 

»k±*3t*iai<02K-yFJia[fc*fl)"5«iS. ^iOiD 

J:3fcE4H-S. H*^n>y^<0^^«#tJ: 

T1±. B*«0Bf»B*r-^oaii»i:. JiOCt-^OW 
S'Jt^-E. atXF-y FfiCffiM«l^^a§iJ»lslgS&07t 

H7x7t: J: 4«HT fcSeS-C* 5 . 

[0058] ja±o*aac ± s . 4 f >y f n%k 2 f » 
hmmzxiT-^^m^m^msiz^t. us 

( a ) <7)£ 0 fcB«<0fifi»KSTli. ±^Efir« 2 F -y 
Fatffll^E*l*J 2 F -y F^ d , *^ d 4 iOA^r-^O 
ftSr. D,i0f-^t-ri>. *3t. H8 (b)Oidt 

mmco<Pm m&uxn , 2 f -y f co d , , d t 
ox-ftf-ixrm*. Dicor-fcommmkwmDz 

cOT-?kt&. 

[0059] ST+WBTtt, fljao*fH8#fcJ:ftjfe 
Wc*fU S^>tBflUW5>f F^iOffilJ^*^^ 

1 . «br h v fcob^x-^ nmLftjm*frL>m& 
taoiZitx^. MHzj^yj hgtTsmmmizm 
ixmitz vvhbKttiitzu *>t 1 yymt 
■«y-rxsrffi«$-fr. wmzwtzmmh^k. 

2 . mtzmmmi2it&¥fm*cr>m,\sv y hm&r 

wtt^iisL. %$i'&*mmhc\k, 

3. W&M?4W<-y7T (9-f>J«tU)***fe 

4. »t#^B»*^cO«S^^*^. Ttrf-9n 
W&MAAZ* ri&mkKhZk , X'hZ . 

[0060] ( 5 > an» t mmw&Liz «t * f 

F-/F, t,U<{l±***mti(>aE*|S|tBljSN-44 

vvhcowmT-tztmix. *rtmsmski:hb 
^ hhfrUbmzixfo&ftimmfrmizvv f^ 

SSStfTVK. *<0R. «fSB*<0tia«/£ffi*B* 
*WLT. WO^oft^B^IS^S-a-SioK-tS. 
&.TIZ 6 o»*^*ftfW! t LT B L < »ifl-t4 . 
[006 1 ] ( a ) gj7&£*n6!2 F -y h«B*r-^* 
W1-4*^(l/2/^X*SiJ) :^1, 2, 3. 
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*3*1~3-Cli. 1 F-yMMXSrHSKO (a) fc U 
£H9 (b) fcU HI 
0K^-fid&F-yFI«vFy?x2rt&gLT, 
•y F»(£v Ml ^ X^fcO^S V>Bf#£Jf^W.x£ 
»4S*T^<. -KOfc&AVialKSK (PWM) fci 
DlF'-y M*I{i^-7AVl/Xt^(t. 7^ ( 5 0%dut 
y) fc£^>fci*jftt > 8:t:fc3'V^fc»9. dW'VUX 
£ffe£3-£TV><. £<OBL ±^B5T|t|tf5EVEN/0 

dd (ht. E/otm ) -cpwrn^m/^m 
4. »#a»o«K«t»r;^'jXA*5«-e«as-r6 

[00621 0Sd 1 + d,S127tf5i:S D,= 
di+d 2 . D 2 = 0 

1 28Sd 1 + d 2 g254«0i;^ D! = 127, D 2 
= d, + d,-l 27 

255^d 1 + d 2 S382<7)h# D 1 =d 1 + d 2 -l 
27, D 2 =127 

383Sd!+d 2 S5 1 0cOt# 0^25 5, D 2 
= d! + d 2 -25 5 

[0063] ±m^x-d l , dti±m f -y h^aasu 

<0A*B«T-^ (8t*>y Ft-*) T&Os D„ D 2 
MM* F v F mmtPm&T- ?(8h'.ybf-?) 

£*>jra«o8t:-y Ft-**, rryy 

i'#f s i*l'- f (LD) *>»*a*fl»i:"*-4. w 

[0064] (J3C1) 
F-y FJg(£<Or;WrfyXA. 

i ) mimm hnmrnznm. 

4. 

3 ) ±S*#l*lE/0?PWM<^/;£ttffl£W9# 

4 ) 1 F-y FrtfcA^A/i^fc^t. 7tV ( 5 0%du 
ty) fc&ofcl$Ar&^^OPWM£f&±Stf4. 
[0065] *a*CUS 1 OcOF-y F^JfcV F U ?X 
Srfi/J^#er^l-r 4 fc B 1 1 tf> J: 5 fcfc *h D , 

BlOm<oa»fcte£UfcAVPX*fc£§ 
•£TV*< (HI 2 (A) ) „ JaTH«tLr««fc:iEt 
■CHI 0<D2««SS#fc^x£»$-roK„ 
[0066] ftfcHl 2, 1 3^#83LT*^r^cJ;4 

»«*~l/8 (Mi-2 F-y F ) . «K**1/836<0<| 
£(2. HI 2 (A) bTtioi:- ±j£4#fl<0**B 

mmmzm^zhx. F-y f»^f y -y 

®iSJg-l/4 (ffli2F-y F) . «*#1/8~1/ 
4X'li. B 1 2 ( B ) fcjjrr i 5 fc. F -y F^v F V 
•y ? XcD 1 l£ aVUXt>'F U L Leo 5 0 % 



duty(C&4 a T'A/FXflSriiftl-f 4 . 
®«S~3/8 (30 01S7JII) - ilS* 1 1/4-3/ 
8X13:. H 1 2 ( C ) l/Zip-fX 0 IC. F -y F«~7 F U 
•y ?X<9 1 «0S5*fc HfifflT. 2 l&W 
x£&££-£4„ 

•«K~l/2 (30 0«7J») • «*#3/8~l/ 
2"C"{±, H 1 2 ( D ) t^t i d fc. F -y «7 F U 
•y ? XO) 2 tmmzmiS LtzWXtfF U L L<7)5 0% 

dutyiztcz £X'>v\sxaaZMmt& . 

®mS-5/8. «ie* t l/2~5/8T*i. Hi 3 
( A ) IZ^-f X 0iZ. F -y F»J«-7 F y -y ^ XCO 1 <7)U 
*W?;WX(i^tiJD§ €4 <k 3 3 <0§tfHc«r& L£ 

®*§U£-3/4. «K#5/8~3/4-Ctt. HI 3 
( B ) t,Z*t£ 0 tZ. F -y F»£v F >J -y 9X0) 3<m 
L WVXifi FULLW50 %duty t&4 £ f 

®?ftg-7/8. jffig*>*3/4~7/8Ttt. Hi 3 
( C ) iZyp-fX o fc, F y F«7 F 'J -y 9X9)29M 

•«l*~l/l. «*#7/8~l/lTtt, F-yFffiJ 
*V F >J y 9 XO)A<r)Wrt\zmfe Iti/WXifiF U L L 
co5 0%dutyt^4^ -C-^;^iHSriiJirt4 . 
[0067] J-XhO^ 1 Ttt A-f 7-^ Fiit'MiF 
•y MCt 0afflW(=H3S-C& 4 . vm.&?3 0 0^73 
tK (600dpi ) #t#4>*l4, MAF-yF. Sf7J^cO 

^MT'^p* i y-rfc^4. mis.m'ptm.mmmm 

£>ft4. 

[0068] (*5^2) 

F-y F^OT^rfyXA. 

1 ) m&jj$\2 F-y Fc0i8«^jD». 

2) F'-yFvFy^XcOlAOHi^A^xSr^^-fr 
4. 

3 ) ±^E*[t0E/O"CPWMc?)*/Sfi[ffl?:flJ0# 
M^|5lt*rSjT'#§a^AVFXSr^f 4„ 

4 ) 1 F -y hrt^A-7yt;WCM, 7;U ( 5 0%du 
ty) t^-5^^T'<J:iO#-fC0PWMSr^$€4. 
[0069] **#C«. *jC 1 Kit F y F»^V 

hvrxzfflg&ufoizmmizix. j^y^h. « 

«<-f4 . m 1 4 C F v F»«v 
hU^x^jjct. H14cOF-yF*S;vFy?XS:ft/h 

Hl4«l<0»«-t3lS^tfcAVI,X*|fe45-frTV^ 
< (HI 6 (A) ) . OTH»KLT«*fcJStTBl 

[0 07 0]^KH16, 17Sr#BSL-C*^tJ:4 
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»«S~l/8 (Bt£l Y~vh) . »0E#l/8i£4>* 

Urti, hi 6 (a) t^j^t. ±st*m«Hffsai 

*H*, ^■SHife*£fc LT . K -y h U 

•«*-l/4 (Btfirl K-y M . aUt#l/8~l/ 
4 T'(±, 0 1 6 ( B ) fcjjrf «t olZ. H >y h 'J 

v?Xmc0$#«g£L£^X^TULL?)5 0% 

•**~3/8 (300^77^) • «*#l/4~3/ 
016(C) J: o fc. H >y F f 

■y?X«01<9»i)'fcHffiffl?, 2<D»iH3tS£UfcA;|, 

s>«g~l/2 (300H77H) . «*j&«3/8~1/ 
016(D) K^T J: 3 1, Y -y h«7 h »J 
(TMiHzmS LUtVVXtfF U L L<0 5 0 % 
dutyfcfci g-CWXHftmri-* . 
•iMt~5/8. «fl»<l/2~5/8?tt» Ill 7 

(A) fc^rfi^t, K'yhMvhiJ'ymi^ 
*WWXHS:liJpS-fr|»J: die 30>*#K*6£Lfc 
^X£fg4z;s-£s„ 

®2&8~-3/4. i&K#5/8~3/4T1i. Hi 7 

( B ) {Zm-fl 0 1, H -y h U >y ?XCD3<0S& 
#fc*S£ Lfc>W*0«F U L LcO 5 0 %duty(C&|> 

®i8S~7/8. mS* J 3/4~7/8T1i, Hi 7 
<C) fcSrf F-y FJBlfcVFy -y^Xc^cDgB 
a^wxlltilttS-W.kdfc. 4 Lfc 

«flE**7/8~l/lTtt, V-ybm 
h y -y ?X<04O*#teft&LJ&'WXa*F ULL 
« 5 0 JSdutyfcSrS i ^t/l'XdSJiJlrt-S . 
[0071] jajrfX&SC2?li, 1 Kit*. >W 5 
F»#a£l F-y F(c#$cL. «MLfc<t\ 

sretwt ( Sift) <n Y ■•/ f-»m x#/h3 < , x^mtufi 
< ^ t ^ a !»^3&m «i* . 

[0072] (**3) 

1 ) ij«*i6)2 f -y hwmmztm. 

2) Y y F V hV ?X<7) 1 J: 9 JRfc/WX 

3) ±^3E*(6lE/OT'PWMcO*r/ififflS:W0# 

4 ) 1 F -y Frt£/A-7; , ?./l'Xfc5H1\ 7;P ( 5 0%du 
ty) fc*-9fc^"C<}C<^»^<0PWMSJ64S«*. 
[0073] **^T(4. **2fc»U F -y F»JT? 

f y ? x^jaauews f -y f tm. ix , »auc#os 

l8U8»*£i*< (A*Wi*B4>I:=Sr< )«.118 
fc F -y FffMv F 'J ?x£jjrt 0 Hi 8<7)F-y 

y y ? x^«/jN««»fiT'^a-r s t h 1 9 <o j 3 k& 

0, D^Mvm^fiffl-C, D," tfeWttttfiHIT 



AVl^xSr^?-^. *«2tH*fcai 8<?51<0»^fc 
<. 

[0074] <X(CH2 0 imkLXttr&lZlh Y ••/ h 

o>«Jg-l/8 (St&l K-yh) *^»«K-l/2 
( 3 0 0^7JS) 4T"0«U^HT'{±, ^2c7)Hl 6 
(A)~H16 (D) fc^KiSrH-yW^-yfc^S. 

•jftS~5/8. «U*#l/2~5/8-ett. H2 0 
(A) t^-tidtc. K^yhJfMvhy-y^XOl, 2 

co^w^xgs-JiJji^^SJ: a 3<o»»tls^ 

®iSJg~3/4. il«*«5/8~3/4-Ctt. 02 0 
( B ) lZ5js~$~£. o t, H>y hJ&ffc?YV v?X?>3<7>& 
MzmS L WX# F U L L £0 5 0 %duty i X" 

^m&-7/8. aue* s 3/4~7/8Ttt. K-y hjg 
«7MJ7?X«1, 2^^AVl^Xg^lSjD$*l. 

J: 4<0»4H=tS£Lfc;wx£S&$-£4. 

M^7/8-l/lt(l K y h» 
«V h y v ?XCD4 <r>ffit\,Zl&& Itl'WXtfF ULL 
O 5 0 %duty£&£ 4 Tv^XdSriffllirrS . 
[0075] &±cr>tt3X'\Z. *S2Klfc^, 
iST-fttt (Sift) ^,»MLTU^t. 

[0 07 6] (b)HjeBSrrtI2K»hOM«? f -^t 
tmthtt ( \/4tVVXm) : ^4 . 2T3Wt" 
{±. **3 fc |5I«{CH 2 1 fcjjtt i 3 * H <y h»*v h 

<*. ZCOtZl Y>v'Ymt\/2&1Xtl/4rt)VX\ l Z 
Wf. 5 0 %dutyfe L<{42 SXdutyK^ofc^jSTiX 

M<oiBi f^m-m^^ wx i miz-t h „ 

[0077] 0Sd,+d 2 Sl 21<Tit% D,= 





D 2 = 0 










1 28sSd ; 


, + djSl 


90c0t# 


D, 


= 127, 


D; 


= dj + d 2 


-127 










1 9 1 Sd; 


, + d 2 ^2 


54<7)fc£ 


D, 


= d, + d 2 


-6 


3, D 2 = 


6 3 










255Sdj 


, + d 2 S3 


1 8<7)t^ 


D] 


= 191, 


D 2 


= d, +d 2 


-19 1 










3 1 9^d, 


+ d 2 S3 


&2<T)h% 


Di 


= dj + d 2 


-1 


27, D : 


.= 1 27 










383Sd, 


+ d 2 S5 


1 Q<?)t% 


Di 


= 255, 


D 2 


= d! + d 2 


-255 











[00 78] JJe«5STd, , d 2 (iK«F.yFcoMafl 
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<K\imWf—9 (8t'7hf-?) Ttt 1 ). D,, D 2 
F -y F <nWm?M®rr~ 9 ( 8 b' y F t- 9 ) 

^o^Ni*i^-r (ld> <o»&a»m^fti. ti 

[0 0 7 9] 

F^Fjgjfoor/i^yxA. 

1 ) ««ET|ftI2 F-y FO«|/g£MtL 

2) F-yFvFy?*mj;D«&^XiBfc4i§-t 

3 ) ±^aE6-|6jE/OTPWM«O4r/^fiffl^«J0# 

4) 1 F-y Ff*]£ /4AV^tC^tts 5 
0 %duty fc L < tt 2 5 %duty o *jjtC%ff>*90> 
PWM£3fc££-£|>, 

[0080] ^H*3KMt. 01 8£:|S|- 

OF-y hMvh'Jn (02 1 ) KT2<0duty2 5% 

fflT*S1-*i:H2 2fl5j:'3t'Sr l 3s D^fewttt* 
ffifflT, D," (ciJV^ttt{IHIT^UX*«4S*, 

3 1 mkcb 2i^i nmt&te low* z% 

43tfTV><. JaT^KLT«8=JEtTH2 ltf>2 

[0081] <JctH2 3 *#jBLT**5ttC J: l> F -y F 

»«K-l/8 (Mil F-y F) *>t»«*~3/8 
(30 0H77H) iTO«S«H-C1i. 2n*3i:P3«fc: 

•«*~l/2. «*#3/8~l/2?tt, 02 3 
(A) fc*tJ:-5K, F-yF^?FU -y?x<92?>SB 
LfcW*** 2 5 %duty iZX 3 KESff L , 3 O 
»#fc*&Lfc;W***2 5%duty£T 1 bffM^X'l 
5%tX-m&^t. ft. t\U4Y0)-?YV9X<?M 
m*^M>mz£Kh.tf (it 2 £A#X ) , 3, 4 Offi 

•«K~5/8. MWE*«l/2~5/8'Ctt, 02 3 
(B> IC^tipfc, H»HK?b'J -y^X<02cO^ 
ULLW5 0%dutyK5:« ifi^L^WX* 

• «*~ 3/4 WWi** 3 fc PTOKfr a . 
[0082] tLh^^4T'ii. 3n£3 KlfOWME® 

*{=i«iB«SreoftJt (Sift) fcattl/0***>t\ X 

[0083] ( c ) ±^2rr6]2 F-y F<7)S«r-^2r 
HmthH^ ( 1 /2;wxa«) : *5^5 . ^5T* 
l±. lK7WX^I24»(a)tL IWW&A 

x (m^mmm) zm24a) (t>) 02 5 



■tid^F^F^^Fy^^&^LT. StF-yF» 

&v f y ? zcommcoshz v ^ /s, jiav £ 

-£T^<. (PWM) t±91 F 

•y Frti^-7AVkXfc5W. ( 5 0%duty) ££■ 

zztSGti. #&a»^8K»4or;^yxAj&ic 

[0084] 0Sd, + d 2 ^l 27<7)t§ = 
d! + d 2 , D 2 = 0 

1 28gdi + d 2 S2 54CT)t% D I = 127, D 2 
= dj+d 2 -l 27 

255=Sd 1 + d 2 sS382i7)i:§ D^d^dj-l 
27, D 2 =127 

383Sd, + d 2 sS5 1 OOtZ V x = 255, D 2 
= d, + d 2 -255 

[0085] ±M<0^X' d , , d j URNS F -y F c^OSmi 
f)A*B*f-* (8b'-yFr-?) TfcO. D It D 2 

«p« f v f ojaaa<oB«T - * ( 8 t >y f t- ? ) 
;co®g^>8t'-y Fr-^2r. u— fryy 

(LD) fil 
[0086] (*«5) 

1 ) ±«S*[*I2 F y Fc0iRS&iD». 

2) F-yFvF'J^XcOl J: OW^^X&^^-fr 

3) PWM^/tiiffl^WO^^. #B*^HB*^ 

4) 1 Fy>rtS;A-7/^(;M, 7/M5 0%du 
ty) t*-5fc^jST<>C<0*f<0PWM^«*S*4. 

[0087] «Ti*TJ4±«ri6lOil«BI3rC'2 X 1 
VF y ?X Fi5(i=PA«OF 
vF-CWBSft*. 02 5cOF'-y HgffcVF 'J 
/J^mfi t^a-r 5 i: H 2 6 ^ i o &t 0 . D , fc& 

4$-^:. H2 5c7)lc0^Cte^L^^^&^4^it 
TVK(027(A)) O JJlTH*tLT«ftt:j6t"C 
m 2 5 ^) 2 l2MK>IWfcW* fcJtt S *T V ^< . 
[OO88]»:t02 7, 2 8^#!HL-C**^fcj:4 
F-yF«(7)i¥$i^-t. 

® 1/8 (Stil F-y F) . jftg# 1 /8JicOJi 

^•ii. 027 (a) izm-xdiz, ij&tmnmm 

<S^B*!i£S-ltt LT . F -y FJg^v F y y 

^xco i wmwte Li&wx*m&-£t . 

®iU^~l/4 (MAI F-y F) . «fl6&*l/8~l/ 
4T'li, 02 7 (B) t^-tidtC. F'7hM?F'J 

•y ? i cr>mwzm^ Ltz'vvxm u l l<d 5 0 % 
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•«*~3/8 (300»77ig) . «K*U/4~3/ 
8Ti±. 027(C) fc^T J: 5 H 7 hffifc? F V 
•y ?X<DB*<7tf MH;&>& 2 oaMWClS^ Lfcv^X £fg 

•JME-1/2 (300H7JH) . «*#3/8~l/ 
2Ttt. 02 7 ( D ) fcjp-t J: o fc s F -y F^ffcv F U 
•y ? X<D 2 <0»#fc»£ Lfc; W*#F U L LCO 5 0 % 

®mm-5/8. ««*n/2~5/8T'«i, 028 
( A ) fc^t J: d fc, F -y hBfc? F 'J -y ?Xct> 1 m 
ftWVVXmim&th X 3 fc. 3*>*fl*:*S£ Lit 
^X-H&feStfS. 

•jRK-3/4. »8&&*5/8~3/4"Ctt. H2 8 
( B ) fcijet J: F -y FflMv h V ■/ 7 X0)3 <7)& 
htz^xm U L L« 5 0 JSdutyfc&S 

®««~7/8. «*]6*3/4~7/8-Ctt. 02 8 
(ClCitJ:?^ F-y hM7h'J -y?X<7)2£98B 
4to/wx«£JiJii3-£*J: die, 4<ogp^^tfc 

iM66«7/8~l/l-CI±, F-yFS? 
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and increase in a saturated area are attained, then 
stability of an image especially at its highlight 
part is secured. 



PROBLEM TO BE SOLVED: Td obtain the image 

forming device by which a highlight part of an image C0PYR,GHT; (C)2000.JPO 
is stably reproduced from a low density part and 
resolution and stability are attained for a medium 
density part and a high density part 

SOLUTION: The image forming device has amplifier 
mat adds image data of an adjacent pixel to data 
from a gradation processing circuit 78 or the Ike 
of an image processing section, a means that 
generates a density from a specific pixel based on 
the sum data, a means that replaces the pixel from 
which me density is generated with other pixel in a 
subscanning direction, and the means replacing the 
density generating pixel with other pixel couples 
adjacent pixels in the subscanning direction. Thus, 
in the case that image data consisting of plural 
dots are summed in the subscanning direction and 
a density s being generated from specific pixels 
coupled dots in the subscanning direction are 
reproduced by properly placing the specific pixels, 
generating the density and potential concentration 
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[Claim(s)J — _ ~_ 

[Claim 1] In the image formation equipment which modulates the picture signal of multi-tone 
and forms an image [ with a means to have a means to add the image data of an adjacent 
pixel, a means to generate concentration from a specific pixel with the addition data, and a 
means to change the concentration generating pixel into a vertical scanning direction, and 
to change the concentration generating pixel into a vertical scanning direction ] Image 
formation equipment characterized by combining the adjacent pixel of a vertical scanning 
direction. 

[Claim 2) In the image formation equipment which modulates the picture signal of multi-tone 
and forms an image Image formation equipment characterized by having a means to add 
the image data of an adjacent pixel, a means to generate concentration from the 1st 
specific pixel with the addition data, and a means to generate the concentration of the 2nd 
specific pixel when the concentration data of the minimum dot of the specific pixel is 
saturated. 

[Claim 3] In the image formation equipment which modulates the picture signal of multi-tone 
and forms an image Image formation equipment characterized by having the means write- 
in [ optical ] which includes Pulse Density Modulation in light modulation at least, a means 
to add the image data of the adjacent pixel of a main scanning direction, and a means to 
generate concentration from the specified position of a specific pixel with the operation 
data. 

[Claim 4] In the image formation equipment which modulates the picture signal of multi-tone 
and forms an image Image formation equipment characterized by having the means write- 
in [ optical ] which includes Pulse Density Modulation in light modulation at least, a means 
to add the image data of the adjacent pixel of a vertical scanning direction, and a means to 
generate concentration from the specified position of a specific pixel with the operation 
data. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment applied to 
digital image formation equipment, display devices, etc., such as a digital copier, a laser 
beam printer, and facsimile apparatus, and more [ a detail ] It is stabilized, the image 
highlight section is made to reproduce from low concentration, and the high concentration 
section is related with color-image-formation equipment which planned definition and 
stability, such as an electrophotography color copying machine and a printer, from the 
inside concentration section. 
[0002] 

[Description of the Prior Art] Conventionally, a light beam is scanned, a latent image is 
formed on a sensitization medium, the image formation equipment of the 
electrophotographylng system which carries out toner development of the latent image 
concerned, and performs image formation is known, and it is applied as a digital copier, a 
laser beam printer, facsimile apparatus, etc. Moreover, in recent years, scan a light beam 
according to the picture signal whose color was separated, and the latent Image for every 
color is formed on a sensitization medium. The latent image concerned is developed by 
yellow (Y), a Magenta (M), cyanogen (C), and the toner image of each color of black (Bk), 
the toner image of each of this color Is laid on top of a transfer material, and is imprinted, 
and color-image-formation equipment which forms a full color image, such as an 
electrophotography color copying machine and a printer, is put in practical use. In such 
coior-image-fdrmation equipment, although it becomes important to raise the repeatability 
of the. dot in the low concentration section or 10,000 lines, and to raise the stability over the 
environment of gradation and color reproduction, there is the following as a technique about 
the halftone processing in such coloMmage^formation equipment. 
[0003] for example, [ JP.H7-264985.A, JP,H7-254986,A, JP.H7-283941 ,A, JP.H8- 
1 14965.A, and JP,HS-^2586Z,A ] the halftone processing technique currently called HIEST 
is indicated as a technique of the halftone processing In an electrophotography color 
copying machine, and it aims at mainly improving repeatability of the highlight section of an 
image, specifically performing dithering which made the weighting the main scanning 
direction by 2 dots in writing using Pulse Density Modulation - the image highlight section - 
- low - you are making it stabilized in a ****** rendering Moreover, the write-in beam 
diameter and pixel spacing of a main scanning direction for it are specified. 
[0004] however - since the dither is used for the above-mentioned halftone processing 
technique, it does not have the fidelity of the concentration in an infinitesimal area, and a 
line disappears - etc. - there are lack of image information and a fault that color moire 
occurs. 

[0005] [ by the way, the multiple-value writing according / this invention person (these 
people) / to a 1 dot modulation previously ] The 2-dot multiple-value method which 
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combines a minute matrix with little lowering of definition Is adopted, the image formation 
method and image formation equipment which are made to reduce banding and an image 
noise, stabilize image density, and realize high definition image formation are proposed 
(JP.H4-200075.A -) JP,H4-200076,A, JP.H4-200077.A, JP.H4-200078.A, JP H5-28433g A 
JP.H5-292302.A, JP.H6-62248.A. The concentration data of 2 dots of contiguity is added' ' 
by invention applied to these -~, a digital copier, etc! Distributing is the description and 
the repeatability of a halftone concentration field is improved more by combining horizontal 
scanning and/or the matrix of 2 dots of a vertical scanning direction with the 1-dot 256 
gradation output by the Pulse Density Modulation and power modulation of semiconductor 
laser. 

[0006J Here, 1x2 matrices are shown in drawing 38 (a), and the example of the method of 
2x1 matrix write-in [ optical J is shown in (b) (in addition, by drawing 38 , in order to simplify 
explanation, only the state of power modulation is shown). In the method write-in [ optical 1 
shown in drawing 38 , in the low concentration section, if exposure power is increased and 
it becomes maximum from dot of one of the two, the exposure power of the following dot is 
increased. And an image is reproduced, 2 dots being 1 pixel and holding concentration. 
Concentration is stabilized by that cause and banding is also reduced. 
[0007] The chart of the halftone concentration field formed is generated as shown in 
drawing 39 . Concentration is buried from the dot of EVEN among drawing. 2x1 matrix of 
drawin g 39 (b) which 1x2 matrices of towjngjg (a) which performs area gradation in a 
vertical scanning direction, and (c) perform the horizontal line keynote in a continuous 
medium concentration field, and performs area gradation in a main scanning direction, and 
(d) serves as the vertical-line, keynote in a continuous medium concentration field 
Moreover, the example of the addition + phase Is shown, drawing 39 (c) and (d) are what 
changed alternately the write phase of drawing 39 (a) and (b) respectively, and since the 
dot of EVEN adjoins in this case, they will form two dot lines in horizontal scanning or a 
vertical scanning direction, 

[0008] Next, it is attached to the Image Processing Division section of image formation 
equipment, and an example of the circuit which controls addition (concentration data 
addition of an adjacent pixel) is shown In drawing 40 . The line memory 1 101 and 1 102 
which drawing 4 0 is the block diagram showing the composition of a 2-dot multiple-value 
circuit, and was connected to the serial which Inputs the 8-bit signal inputted from the 
image scanner which reads a manuscript image, It consists of an adder 1 105 respectively 
connected to latches 1103 and 1104, and this line memory 1101 and 1102 and latches 
1103 and 1104 through switches SW1-SW4, and ROM1106 which are connected to this 
adder 1 105. The output from these ROM1 106 is outputted to a laser beam printer as a 8-bit 
digital image data signal. Hereafter, It divides into concentration of **1x2 matrices, **2x1 
matrix, and ** dot, and operation of a 2-dot multiple-value circuit is explained. 
[0009] ** When performing area gradation by 2 dots of a 1x2 matrix . vertical scanning 
direction (1x2 matrices), delay the read data for horizontal scanning of two lines using two - 
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line memory 1 101 and 1 102. Then, two 8 bit data are added with an adder 1 135, and the 9 
bit data are inputted into ROM1 106 for gamma conversion. In ROM1 106, one table consists 
of 256 bytes and 128 bytes is [ 128 bytes ] ODD data EVEN and its second half the first 
half. 

[0010] The first addition data is inputted into the address bus of ROM1 106, and the EVEN 
data shown at the address are outputted as write data. The same data are added with the 
next line and it outputs from a data bus by using ODD data as write data. The change of 
EVEN and ODD Is performed synchronizing with a line period (PMSYNC). Then, it shifts to 
the following 2 dots and sequential processing is repeated. 

[0011] In the block diagram of the 2-dot muitipie-value circuit shown in drawing 40 , switch 
SW1 and EVEN/ODD are changed for every horizontal scanning of one line, and switch 
SW3 and SW4 are set to an upside so that the data from the line memory 1 1 01 and 1 1 02 
may be chosen. Moreover, A of drawing 41 is the explanatory view having shown 
combination (1x2 matrices) with the area gradation of a vertical scanning direction. 2 dots 
of vertical scanning of reading is equivalent to 2 dots of vertical scanning of writing. 
[001 2] " When performing area gradation by 2 dots of a 2x1 matrix . main scanning 
direction (2x1 matrix), delay the read data for 2 dots of main scanning directions using two 
latches 1103 and 1104. Hereafter, like the case of 1x2 matrices, summing processing and. 
gamma transform processing are performed, write data is outputted and the change of 
EVEN and ODD is performed synchronizing with write-in clock signal WGLOCK. Then, it 
shifts to the following 2 dots and sequential processing is repeated. 
[0013] in the block diagram of the 2-dot multiple-value circuit shown in drawing 40 , switch 
SW2 and EVEN/ODD write in and are changed for every clock, and switch SW3 and SW4 
are set to the bottom so that the data from latches 1103 and 1104 may be chosen. 
Moreover, B of drawing 41 is the explanatory view showing combination (2x1 matrix) with 
the area gradation of a main scanning direction. 2 dots of horizontal scanning of reading is 
equivalent to 2 dots of horizontal scanning of writing. 

[0014] ** \Aflien tiie addition + phase conversion of drawing 39 (c) and (d) on which the 
phase in the concentration . writing of a dot is changed into, and a dot is centralized 
performs image formation, perform the change period of EVEN/ODD by carrying out 2 
dividing respectively. As mentioned above, in ail the modes, lack of gradation information 
cannot get up but can improve the repeatability of a halftone concentration field, 
[0015] 

[Problem(s) to be Solved by the Invention] To point ** by the above this invention person 
(these people), make this invention develop this technique further, and [ that object ] it is 
stabilized, the image highlight section is made to reproduce from low concentration more, 
and the high concentration section realizes halftone processing in image formation 
equipment which planned definition and stability, such as an electrophotography color 
copying machine and a printer, from the inside concentration section. 
[001 6] in the image formation equipment which invention of Claim 1 modulates the picture 
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signal of multi-lone, and more specifically forms an image Add the image date of two or 
more dots, generate concentration from a specific pixel, It is made to become the dot 
especially connected about the vertical scanning direction in the highlight section, banding 
and an image noise are reduced, and it aims at securing the stability of an image. 
[0017] Invention of Claim 2 aims at generating the concentration of the following specific 
pixel, after the minimum dot concentration data of a specific pixel .made to generate 
especially concentration is saturated, securing saturability, and securing stability in the 
image formation equipment which modulates the picture signal of multi-tone and forms an 
image. 

[0018] In the image formation equipment which modulates the picture signal of multi-tone 
and forms an image, invention of Claim 3 reduces especially the number of need line 
buffers (line memory), and aims at aiming at a cost cut. 

[0019] Invention of Claim 4 aims especially to let the result of concentration generating from 
a specific pixel become faithful by the center of gravity of the concentration of former data 
compared with the method of Claim 3 in the image formation equipment which modulates 
the picture signal of multi-tone and forms an image. 
[0020] 

[Means for Solving the Problem] In order to attain the above-mentioned object, [ image 
formation equipment according to claim 1 ] It has a means to add the image data of an 
adjacent pixel, a means to generate concentration from a specific pixel with the addition 
data, and a means to change the concentration generating pixel into a vertical scanning 
direction, and is characterized by combining the adjacent pixel of a vertical scanning 
direction by a means to change the concentration generating pixel Into a vertical scanning 
direction. 

[0021] Image formation equipment according to claim 2 Is characterized by having a means 
to add the image data of an adjacent pixel, a means to generate concentration from the 1st 
specific pixel with the addition data, and a means to generate the concentration of the 2nd 
specifio pixel when the concentration date of the minimum dot of the specific pixel is 
saturated. 

[0022] Image formation equipment according to claim 3 is characterized by having the 
means write-in [ optical ] which includes Pulse Density Modulation in light modulation at 
least, a means to add the image data of the adjacent pixel of a main scanning direction, 
and a means to generate concentration from the specified position of a specific pixel with 
the operation data. 

[0023] Image formation equipment according to claim 4 is characterized by having the 
means write-in [ optical } which Includes Pulse Density Modulation in light modulation at 
least, a means to add the image data of the adjacent pixel of a vertical scanning direction, 
and a means to generate concentration from the specified position of a specific pixel with 
the operation data. 
[0024] 
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[Embodiment of the Invention] The embodiment of this invention is hereafter explained to a 
detail with reference to an accompanying drawing in order of explanation ** ofthe dot 
formation method by imaging of (1) color copying machine, Image Processing Division of 
(2) color copying machines, (3) LD multi-level modulation, (4) addition control, a phase 
control circuit and (5) addition, allocation, and a phase control method. 
[0025] (1) Imaging . drawing 1 of a color copying machine is the outline block diagram of 
the digital color copying machine in which the example of 1 composition of the image 
formation equipment concerning this invention is shown. In drawing 1 , a sign 100 is an 
externals sensor the laser beam printer which Is the Image formation section, the image 
scanner an automatic manuscript feed gear (ADF) and whose 300 are the image reading 
sections an operation board and 400 200, and 500. 

[0026] An image scanner 400 is the image reading section which is made to move 
mechanically the mobile in which the lamp 402 for Lighting Sub-Division arranged under the 
contact glass 401 was carried with constant speed to the longitudinal direction (vertical 
scanning direction) of drawing, and reads a manuscript image. The light which came out of 
the lamp 402 for Lighting Sub-Division is reflected according to the concentration of a 
manuscript image on the surface of the manuscript laid on contact glass 401 . This reflected 
light, i.e., the light figure of a manuscript, passes along many mirrors and lenses, and it 
enters into the impounding basin lock prism 410. The impounding basin lock prlsm410 
carries out the spectrum of the incident light to (Red R) Green (G) and three colors of blue 
(B) according to wavelength. Three light by which the spectrum was earned out enters into 
single dimension charge-coupled-device (CCD) image sensors 410 mutually different, 
respectively. In this way, with three linear image sensors 410 with which the image scanner 
400 was equipped, R, G, and B each color component of the main scanning direction of 
one line on a manuscript image can be read simultaneously. The two-dimensional image of 
a manuscript is read one by one by vertical scanning of the above-mentioned mobile. 
[0027] The externals sensor 500 is built in the image scanner 400 and the scanner of the 
handicap type which consisted Of CCD which can detect simultaneously R [ of a manuscript 
image ], G, and B each color component similarly. 

[0028] ADF200 are arranged above the image scanner 400, and on a manuscript stand 
21 0, where many manuscripts are ****(ed), they can be held. When performing feeding 
operation of a manuscript, call Collo 212 to rotate contacts the topmost manuscript top 
face, and lets out the manuscript which contacted. Moreover, a sign 213 is separation Collo 
for avoiding the double feed of a manuscript. The manuscript which it let put to the position 
is further conveyed in the contact glass 401 top of an image scanner 400 by actuation of 
the pull out roller 21 7 and the conveyance belt 216. It stops, when it goes to a 
predetermined read position, namely, when the head of a manuscript arrives at the left end 
location of contact glass 401 . After reading of a manuscript is completed, the conveyance 
belt 216 drives again, paper is delivered to the manuscript on contact glass 401, and the 
following manuscript is sent to a read position. [ the manuscript existence sensor 21 1 which 



is a photo sensor for detecting whether the manuscript is *"*(ed) before calfcCollo 212 ] 
Moreover, between separation Collo 213 and the pull out roller 217, the manuscript head 
sensor 214 which is a photo sensor for detecting the head and size of a manuscript is 
equipped. 

[0029] The manuscript head sensor 214 consists of two or more sensors arranged in a 
mutually different location of a main scanning direction (direction vertical to space), and can 
detect with the combination of the detecting state of these sensors, the manuscript size, 
i.e., the manuscript width, of a main scanning direction. Moreover, the pulse generator ' 
which outputs the pulse according to a rotation to the feed motor which is not illustrated is 
formed, and the control unit of ADF200 detects the manuscript size of a vertical scanning 
direction, i.e., the die length of a manuscript, by measuring time amount until a manuscript 
passes the manuscript head sensor 214. 

10030] In addition, call Collo 212 and separation Collo 213 are driven with the feed motor 
which is not illustrated, and the pull out roller 217 and the conveyance belt 216 are driven 
with the transportation motor which is not Illustrated. Moreover, the resist sensor 215 which 
consists of a photo sensor is arranged downstream from the pull out roller 217. 
[0031J Next, the outline composition and Its operation of a laser beam printer 100 are 
explained. Reproduction of an image is performed onthe photo conductor drum 1. The 
perimeter of the photo conductor drum 1 is equipped with the process unit 5 of a series of 
electrostatic photographs, i.e., an electrification charger, the writing unit 3, the development 
unit 4, the imprint drum 2, the cleaning unit 6, etc. The writing unit 3 is equipped with the 
semiconductor laser (laser diode: ID) which is not illustrated, and the laser beam which it 
emits is irradiated by the surface of the photo conductor drum 1 through the rotating 
polygon 3b, Lens 3c, Mirror 3d, and Lens 3e. Constant-speed rotation of the rotating 
polygon 3b is carried out by a polygon motor 3a at high speed. 
[0032] The image control section which is not illustrated controls the driving signal of 
semiconductor laser so that the light-emitting timing of the semiconductor laser driven with 
the picture signal of the muffl-tone of the pixel unit corresponding to the concentration of the 
image which should be recorded synchronizes with the revolution deflection operation of 
the rotating polygon 3b which scans each picture element position sequentially. That is, 
luminescence of semiconductor laser Is controlled by each scanning position of the Image 
of the surface of the photo conductor drum 1 so that the laser beam according to the 
concentration of the pixel is irradiated. 

[0033] The surface of the photo conductor drum 1 is beforehand charged in high potential 
uniformly by the corona discharge by the electrification charger 5. If the laser beam which 
the writing unit 3 emits on this surface is irradiated, electrification potential will change 
according to that luminous intensity. That is, the potential distribution according to the 
existence of the exposure of Jhe laser beam which the semiconductor laser with which the 
writing unit 3 is equipped emits will be formed on the photo conductor drum 1 . In this way, 
the potential distribution corresponding to the shade of the manuscript image, i.e., an 
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electrostatic latent image, is formed on the photo conductor drum 1. This elegrostatic latent 
image is formed into a visible image with the development unit 4 downstream arranged 
rather than the writing unit 3. 

[0034] In this example of composition, the development unit 4 is equipped with 4 sets of 
development counters 4M, 4C, and 4Y, and 4Bk, and the toner of M (Magenta) and C 
(cyanogen) from which a color differs mutually, and Y (yellow) and Bk (black) is stored by 
each development counter. Since the laser beam printer 100 is constituted so that any one 
may be energized selectively [ the four above-mentioned development counters ], an 
electrostatic latent image is formed into a visible image with any one toner of M, C, Y, or the 
Bk color. On the other hand, it lets out the transfer paper stored by the sheet paper 
cassette 11 in paper-feeding Collo 12, it has timing taken by the resist roller 13, is sent into 
the surface of the imprint drum 2, and where the surface is adsorbed, it moves with a 
revolution of the imprint drum 2. And the toner image formed on the photo conductor drum 
1 is imprinted on the surface of a transfer paper by electrification by the transfer charger 7 
in the location close to the surface of the photo conductor drum 1 . 
[0035] Although the imprint of a toner image is completed in the case of monochrome copy 
mode, it is fixed to the transfer paper separated from the imprint drum 2 and paper is 
delivered to the delivery tray 10, in the case of a full color mode, it is necessary to form the 
image of four colors of Bk, M, C, and Y in piles on the transfer paper of one sheet. In this 
case, after forming the toner image of Bk color on the photo conductor drum 1 first and 
imprinting it to a transfer paper, the toner image of the following M color is formed on the 
photo conductor drum 1, without separating a transfer paper from the imprint drum 2, and 
that toner image is again imprinted to a transfer paper. Furthermore, formation of the toner 
image to the photo conductor drum 1 top and the imprint to the transfer paper of that are 
performed also about C color and Y color. That is, one color picture is formed on a transfer 
paper by repeating formation of a toner image, and the process of an imprint. 
[0036] After the imprint of ail the toner images is completed, it is separated from the imprint 
drum 2 by electrification by the separation charger 8, and a transfer paper is discharged by 
the delivery tray 10 after a carrier beam in the fixing treatment of a toner image by a fixing 
assembly 9. 

10037] As mentioned above, although an example of the composition of a digital color 
copying machine and imaging operation was described After replacing not only with the 
composition of a graphic display but with an imprint drum as image formation equipment 
concerning this invention, forming Bk, M, C, and the toner image of four colors of Y in a 
photo conductor drum lor every color using intermediate transfer objects, such as an 
intermediate transfer belt, laying on top of an intermediate transfer object one by one and 
imprinting, the method which carries out a package imprint at a transfer paper may be 
used. 

[0038] (2) Image Processing Division . drawing 2 of a color copying machine is circuit block 
drawing showing the example of composition of the Image Processing Division section of 
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the digital color copying machine shown in drawing 1 . The motion control ofcthe whole 
copying machine is controlled by the system controller 50 which consists of * 
microcomputers. 

[0039] The synchronousr-control circuit 60 generates the clock pulse used as the criteria of 
control timing, and makes various kinds of synchronizing signals which take the 
synchronization of the signal between each control unit output and input. The horizontal- 
scanning synchronizing signal which becomes the radical of the scanning timing in this 
example of composition is synchronized with the scanning start period of the laser beam by 
the revolution of the rotating polygon 3b of a laser beam printer 100. 
[0040] A/D conversion of the picture signal of R and G which were read with the image 
scanner 400, and B each color is carried out, and it is respectively outputted as 8-bit color 
image information. This image information is outputted to a laser beam printer 100 after a 
carrier beam in various processing within an image processing unit. { an image processing 
unit J It has each circuit of lower color clearance (UCR) /scanner gamma correction 71 , 
RGB smooth filter 72, color correction 73, and UCA74, selector 75, edge enhancement filter 
76, printer gamma [ that is a concentration curve j 77, gradation processing 78, image area 
separation 79, and ACS80. • 

[0041] In the scanner gamma correction 71, the RGB data of the reflection factor linear 
read with the image scanner 400 are changed into the RGB data of a concentration linear. 
With the RGB smooth filter 72, smoothing processing for stopping the moire by a halftone 
dot manuscript is performed. 

[0042] In the color correction circuit 73, the image information of each color of R, G, and B 
is changed into the image information of each color of Y, M, and C which are those 
complementary color. In the UCR/UCA circuit 74, while extracting the black component 
contained in the color of the picture signal which compounded all the image information of 
Y and M which were inputted, and C color and outputting it as a Bk signal, a black 
component is removed from the picture signal of the remaining colors, and a YMC. 
component is added. 

[0043} A selector 75 chooses any one chrominance signal from the chrominance signal of 
Y, M, C, and Bk inputted according to directions of a system controller 50, and outputs it to 
the following block. 

[0044] In the edge enhancement filter circuit 76, edge information of the character section 
or the pattern section is emphasized. Again. The curve united with the printer property is 
set and it is made to become a concentration linear by printer gamma 77 including 
gradation processing. 

[0045] The gradation processing circuit 78 is binary-izing or a multiple-value-ized circuit 
about the 8-bit concentration information inputted. Generally dithering etc. is performed in 
many cases, and binary-izing or the multiple-value-ized picture signal is outputted to a laser 
beam printer 100. The below-mentioned halftone processing of this invention is performed 
in the gradation processing circuit 78, and outputs multiple-value data. 
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[0046] The output of scanner gamma 71 is sent out to the image area separate circuit 79 
and ACS circuit 80 by one side. In the image area separate circuit 79, the image inputted 
has the circuit which judges whether it is the character section or it is the pattern section, 
and the circuit which judges whether it is a chromatic color or it is colorless, and the result 
is sent out to each processing block by one pixel unit. In each processing block, processing 
is changed according to the result 6f the image area separate circuit 79. 
[0047] ACS circuit 80 judged whether the manuscript set to the scanner 200 is 
monochrome manuscript, or it was a color copy, and has sent out the result to the system 
controller 50 at the time of termination of the Bk version scan. And if it is a color copy, three 
remaining scans will be performed, and if it is monochrome manuscript, operation will be 
terminated with Bk scan. 

[0048] In addition, all the parameters of each Image processing block of 71-80 of the Image 
Processing Division section shown in drawing 2 have composition set up from CPU of a 
system controller 50. Moreover, control of imaging operation of the laser beam printer 100 
including LD multiple-value writing operation is performed by the system controller 50. 
[0049] (3) Explain the multi-level modulation method of the semiconductor laser (LD) which 
constitutes LD multi-level modulation ., next a means write-in { optical ]. There are a Pulse- 
Density-MOdulatlon (PWM) method and an optical intensity modulation (PM) method as a 
semiconductor laser multi-level modulation method which performs a 1-dot multiple-value 
output, Drawing 3 (a) and (b) are drawings showing an example of an optical intensity 
modulation method and pulse width modulation. These modulation techniques are 
explained hereafter. 

[0050] ** In order to realize halftone record using an optical intensity modulation method . 
medium exposure region, stabilization of a printing process is important requirements and 
the demand to a printing process becomes severe. However, a semiconductor laser control 
modulation becomes simple. That is, an optical intensity modulation method is a method 
which the optical output level Itself is changed and records it as shown in drawing 3 (a), and 
a dot pattern is outputted by a pattern as shown on drawing, respectively. Although this 
method can constitute the control modulation section of semiconductor laser simple and 
small, in order that it may reproduce halftone using a medium exposure region, the demand 
to stabilization of a printing process, such as stabilization of developing bias, becomes 
severe. 

[0051] *^ Pulse-width-modulation . pulse width modulation is binary as an optical output 
level, as shown in drawing 3 (b), but it is the method which the emission time, Le., pulse 
width, is changed, and records it, and a dot pattern is outputted by a pattern as shown on 
drawing, respectively. [ since this method is binary recording fundamentally, there are few 
availabilities of a medium exposure region compared with an optical intensity, modulation 
method, and also become possible to reduce a medium exposure region further by 
combining a contiguity dot, and can reduce the demand to a printing process, but] In order 
to realize 8 bits per dot for pulse width/setting out, the time width of tens of ns. of 1 dot will 
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have to be divided into 256, semi-conductor control of high-speed high degree of accuracy 
will be needed, and the control section of semiconductor laser will become complicated; 
That is, by an optical intensity modulation method, the demand to stabilization of a printing 
process becomes severe, and the composition of the control modulation section of 
semiconductor laser becomes complicated in pulse width modulation. So, with the image 
formation equipment of this invention, the pulse width reinforcement mixing method which 
combined the Pulse-Density-Modulation (PWM) method and the optical intensity 
modulation (PM) method in consideration of the above-mentioned point is adopted. 
{0052] " An example of a pulse width reinforcement mixing method . pulse width 
reinforcement mixing method is shown in drawing 4 . By this pulse width reinforcement 
mixing method, the change section of pulse width and pulse width on the basis of Pulse 
Density Modulation Drawing4 (a), As shown in (b), it can interpolate by optical intensity 
modulation, for example, an octal and the set point of optical intensity modulation can be 
made into 32 values for the set point of pulse width, and a modulation factor equivalent to 8 
bits (28= 256 gradation) can be obtained. By this method, since there are few number of 
stageses of Pulse Density Modulation, pulse width can be set up In digital one, pulse width 
can be set up easily and pulse-position control can be realized easily. That Is, drawing 4 (a) 
and (b) show the right mode in which an optical write pulse Is generated from the location at 
the right end of 1 dot, and the left mode in which an optical write pulse is generated from 
the left end of 1 dot. Phase control of these is earned out so that an exposure pulse may be 
generated from the back end and a head, respectively, and they can control a dot 
occurrence position as a result. A mode can also be chosen while generating an optical 
write pulse toward both directions from the mid gear of 1 dot, as furthermore shown in 
drawing 5 (c). 

[0053] Next, an example of the semiconductor laser (LD) actuation method of the multiple- 
value write-in method which combined Pulse Density Modulation (PWM) and optical 
intensity modulation (PM) is explained. With this semiconductor laser actuation method, 
they are 1/2*m (f 2 A m J) In ffme about the luminescent pattern of the semiconductor laser to 
one pixel, the m-th power of 2 - dividing into 2*m phases with the resolution of pixel clock 
width - emission power -Hke - 1/2* (n-m) - [ it divides into 2*(n-m) phase with emission 
power resolution, and / with both combination ] since 2 A n-th order tone is expressed The 
accuracy of division will be eased and emission time and emission power can realize multi- 
tone-ization easily. 

[0054] making Pulse Density Modulation (PWM) Into eight (=2*m=23) phases asm= 3 in 
the case of the 8-bit digital image signal of the embodiment of this invention - optical 
intensity modulation (PM) - 32 (=2A(rw*) -25) phases - then, With both combination, a 
2*n=28=256 kind luminescent pattern can be formed, and LD multi-level modulation of 256 
gradation becomes possible. Moreover, the luminescent pattern of arbitration can also be 
obtained by changing the signal which carries out a generation output by a timing 
generating circuit, a power setting circuit, etc. of semiconductor laser. In addition, it can 
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constitute using what was indicated to earlier-applications ** by these people^r example, 
JP.H2-243363.A, JP.H3-1656.A, JP.H6-347852.A, etc. as the semiconductor laser driving 
circuit of a multiple-value write-in method, or composition of equipment. 
10055] Next, about the phase control (position control) of Pulse Density Modulation, 
according to the mode (right mode / left mode / inside mode) set up by phase (location) 
control logic, the phase of the pulse width of Pulse Density Modulation is controlled, and a 
dot position is controlled on the left into the right to be shown in drawing 5 (a) - (c). 
Moreover, It also has a fraction processing facility as shown in drawing 6 (a) - (c) in addition 
to this function. 

[0056] When outputting collectively 2 pixels which follows a main scanning direction 
(adding), two time amount which carries out optical intensity modulation usually generates 
a fraction processing facility like the slash section of drawing 6 (b), but operation which 
summarizes this to one place is performed. This is realized on the basis of adding the data 
of a fractional small part to a fractional big part. While a part with a big fraction does not 
become the maximum, all the data of a fractional small part are added to a fractional big 
part, and remainder when a fractional big part becomes the maximum is distributed to a 
fractional small part, and performs intensity modulation. Thus, a pulse width setting-out step 
writes in and It is made to become small enough to a beam diameter by having a fraction 
processing facility. That is, drawing 6 (a) - (c) Is a schematic diagram at the time of making 
the above-mentioned operation Into a dot image and a light wave form, and, as for the dot 
image before amendment, and (b), the light wave form before and behind amendment and 
(c) of drawing 6 (a) are the dot images after amendment. In 2 pixels (pixel) adjoining data, 
contiguity compares the part of deltat in case optical reinforcement does not become the 
maximum, the smaller one is added to the big one, and remainder is made into the small 
one. 

[0057] (4) The example of composition of the control circuit which performs addition of 
addition control and phase control circuit ., next the adjacent pixel data of an image, 
distinction of addition data, distribution, and dot phase control is shown in drawing 7 . Here, 
the below-mentioned method 6 which adds 2 dots of main scanning directions and 2 dots of 
vertical scanning directions at the maximum is explained. In drawing 7 , 8-bit 256 gradation 
is inputted and, as for. the inputted image data for every color changed Into Y, M, C, and Bk, 
eight bit data A and B each of 2 dots with which a main scanning direction adjoins in the 
latch circuit 602 of D-F/F are inputted into the adder circuit 604. Moreover, eight bit data C 
and D each of 2 dots which the data of a preceding line are delayed and the same address 
of the main scanning direction of a preceding line adjoins by the line memory 601 in the 
latch circuit 603 are inputted into the adder circuit 604. And after adding data of a total of 4 
dots by the adder circuit 604, as compared with the threshold 1 of the data which become 
the saturation of a dot; the above-mentioned 4-dot addition and 2-dot addition of a main 
scanning direction are changed by a comparison, allocation, and the phase, control circuit 
605. According to the below-mentioned algorithm, the aggregate value is distributed so that 
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data may be concentrated. Moreover, a write phase signal Is changed to a toggle with the 
dividing signal of a pixel clock. Although hardware as shows drawing 7 the control circuit 
which performs addition of the adjacent pixel data of an image, distinction of addition data, 
distribution, and dot phase control showed in this example, processing by software is also' 
realizable like the after-mentioned. 

[0058] The situation of transition of the data based on the 4-dot addition by the above 
processing and 2-dot addition is shown in drawing 8 . Let the sum of the input data of d1 to 
d4 of 2 dots of main scanning directions, and 2 dots of vertical scanning directions be data 
of D1 in the low concentration section of an image like drawing 8 (a). Moreover, let the 
saturation value and the remainder of data of D1 be data of D2 for the sum of the input data 
of d1 and d2 of 2 dots of main scanning directions in the crown concentration section of an 
image like drawing 8 (b). 

[0059] Now, in this invention, it is stabilized, the image highlight section is made to 
reproduce from low concentration more further to point ** by the above-mentioned this 
invention person, and the high concentration section plans definition and stability from the 
inside concentration section. Add the Image data of l.two or more dots, and concentration 
is more specifically generated from a specific pixel. It is made to become the dot especially 
connected about the vertical scanning direction in the highlight section, banding and an 
image noise are reduced, and the stability of an image is secured, 2. After the Minimum Dot 
Concentration Data of Specific Pixel Made to Generate Especially Concentration is 
Saturated, Generate Concentration of the Following Specific Pixel, Secure Saturabiiity, and 
Secure Stability, 3. reducing especially the number of need line buffers (line memory), and 
aiming at a cost cut, and 4. - the result of concentration generating from a specific pixel 
becomes faithful by the center of gravity of the concentration of former data especially - 
come out. 

[0060] (5) In order to realize 1-4 of the explanation . above, [ of the dot formation method, by 
addition, allocation, and a phase control method / this invention ] The image data of 2 dots 
which adjoins a main scanning direction or a vertical scanning direction, or 4 dots which 
adjoins a main scanning direction and a vertical scanning direction is added, and the dot is 
made to reproduce sequentially from the specific pixel beforehand set up based on the 
result of an operation. It is made to make it combine with an adjacent specific pixel using 
the right phase/left phase of a specific pixel in that case. Six methods are explained in 
detail as an example below. 

[0061] The method adding the image data of 2 dots of vertical scanning directions (1/2 
division of timer pulse period) : (a) [ methods 1 and 2 and 3. methods 1-3 ] 1 dot size is set 
to (a) of drawing 9 , 1-pixel size (the minimum concentration unit) Is made into drawing 9 
(b), a dot formation matrix as shown in drawing 10 is set up, and a pulse is generated one 
by one from the small place of the numeric value of this dot formation matrix. At this time, 
the inside of 1 dot is divided into a half .pulse by Pulse Density Modulation (PWM), when it 
becomes full (50%duty), It moves to a number large next, and the following pulse is 
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generated. Under the present circumstances, the right phase/left phase of PWM are 
changed by EVEN/ODD (it abbreviates to E/O hereafter) of a main scanning direction, and 
a write pulse is combined in the same direction of a numeric value. It is as follows when the 
algorithm of concentration generating of writing is expressed by a formula. 
[0062] At the time of 0 <=d1+d2 <=127 D1=d1+d2 At the time of D2=0128 <-d1+d2 <=254 
D1=127 At the time of D2=d1+d2-1 27255 <«d1+d2 <=382 D1=d1+d2-127 At the time of 
D2=127383 <=d1+d2 <=510 D1=255 D2=d1+d2-255 [0063] = d1 and d2 are the inputted 
image data before processing of a contiguity dot (8 bit data) by the above-mentioned 
formula, and D1 and D2 are the image data after processing of a contiguity dot (8 bit data). 
8 bit data after this processing are made into the write-in signal of the semiconductor laser 
(LD) of a laser beam printer. The example of methods 1-3 is shown hereafter. 
[0064] (Method 1) 
The algorithm of dot formation. 

1) Add the concentration of 2 dots of vertical scanning directions. 

2) Generate a pulse one by one from 1 of a dot matrix. 

3) Change the right/left phase of PWM by main scanning direction E/O, and combine a 
write pulse In the same direction of a numeric value. 

4) Divide the inside of 1 dot into a half pulse, and when it becomes full (50%duty), generate 
PWM of the following number. 

[0065] By this method, if the dot formation matrix of drawing 10 is expressed in the 
minimum concentration, it will become like drawing 11 , and in D1 , it is a right phase, a 
pulse is generated In a left phase in D1\ and the pulse combined with the part of 1 of 
drawing 10 is generated { drawing 12 (A)). The part after two of drawing 10 is made to 
generate a pulse according to concentration like the following. 
[0066] Next, with reference to drawing 12 and 13, the detail of the dot formation by this 
method is shown. 

** As concentration -1/8(2 dots of isolation), concentration show drawing 12 (A) the case 
to 1/8, make odd pixels of a main scanning direction into the right, make even pixels Into a 
lefHustify, and generate the pulse combined with the part of 1 of the dot formation matrix. 
** Increase pulse width until the pulse which concentration -1/4(2 dote of isolation), 
concentration combined with the part of 1 of the dot formation matrix in 1 / 8 - 1/4 as shown 
in drawing 12 (B) is set to 50%duty of FULL. 

** Generate the puise which concentration - 3 / 8(300 line 10,000 line), concentration were 
as in phase as the part of 1 of a dot formation matrix, and combined with the part of 2 in 1 / 
4 - 3/8 as shown in drawing 12 (C). 

** Increase pulse width until the pulse which concentration - 1 / 2(300 line 10,000 line), 
concentration combined with the part of 2 of the dot formation matrix in 3 / 8 - 1/2 as shown 
in drawing 12 (D) is set to 50%duty of FULL. 

** In 1 / 2 - 5/8, as shown in drawing 13 (A), concentration -5/8. concentration generate 
the pulse combined with the part of 3 so that the pulse width of the part of 1 of a dot 
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formation matrix may be made to increasa — " 
** Increase pulse width until the pulse which concentration -3/4. concentration combined 
with the part of 3 of the dot formation matrix in 5 / 8 - 3/4 as shown in drawing 13 (B) is set 
to 50%duty of FULL. 

** In 3 / 4 - 7/8, as shown in drawing 13 (C). concentration -7/8. concentration generate 
the pulse combined with the part of 4 so that the pulse width of the part of 2 of a dot 
formation matrix may be made to increase. 

** Increase pulse width until the pulse which concentration -1/1. concentration combined 
with the part of 4 of the dot formation matrix in 7 / 8 - 1/1 is set to 50%duty of FULL. 
[0067] By the above method 1, while being regularly reproducible in the highlight section 
with an isolated dot, potential concentration, and the increase of a saturation region and the 
features, like carry out and it is strong to stability reservation and banding which become 
linear [ gradation ] with the growth mold of an isolated dot and vertical 10,000 line that 300 
line 1 0,000 line (600dpi) is obtained In the concentration section are acquired. 
[0068] (Method 2) 
The algorithm of dot formation. 

1 ) Add the concentration of 2 dots of vertical scanning directions. 

2) Generate a pulse one by one from 1 of a dot matrix. 

3) Change the right/left phase of PWM by main scanning direction E/Q, and combine a 
write pulse in the same direction of a numeric value. 

4) Divide the inside of 1 dot into a half pulse, and when it becomes full (50%duty), generate 
PWM of the following number. 

[0069] By this method, to a method 1 , a dot-formation matrix is made into equiphase in a 
vertical scanning direction, and spatial frequency of a highlight and the high concentration 
section is made high. A dot formation matrix is shown in drawing 14 . If the dot formation 
matrix of drawing 14 is expressed in the minimum concentration, it will become like drawing 
15 , and In D1 , it is a right phase, a pulse is generated in a left phase In D1\ and the pulse 
combined with the part of 1 of drawing 14 is generated ( drawing 16 (A)). The part after two 
of drawing 14 Is made to generate a pulse according to concentration like the following. 
[0070] Next, with reference to drawing 16 and 1 7, the detail of the dot formation by this 
method is shown. 

** As concentration -1/8(1 dot of isolation), concentration show drawing 16 (A) the case to 
1/8, make odd pixels of a main scanning direction into the right, make even pixels into a 
left-justify, and generate the pulse combined with the part of 1 of the dot formation matrix. 
** Increase pulse widffi until the pulse which concentration -1/ 4(1 dot of isolation), 
concentration combined with the part of 1 of the dot formation matrix in 1/8-1/4 as shown 
in drawing 16 (B) is set to 50%duty of FULL. 

** Generate the pulse which concentration - 3 / 8(300 line 10,000 line), concentration were 
as in phase as the part of 1 of a dot formation matrix, and combined with the part of 2 in 1 / 
4 - 3/8 as shown in drawing 16 (Q). 
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** Increase pulse width until the pulse which concentration - 1 / 2(300 line 10^00 line), 
concentration combined with the part of 2 of the dot formation matrix in 3 / 8 -^i/2 as shown 
in drawing 16 (D) is set to 50%duty of FULL 

** In 1 / 2 - 5/8, as shown in drawing 17 (A), concentration -5/8. concentration generate 
the pulse combined with the part of 3 so that the pulse width of the part of 1 of a dot 
formation matrix may be made to increase. 

** Increase pulse width until the pulse which concentration -3/4. concentration combined 
with the part of 3 of the dot formation matrix in 5 / 8 - 3/4 as shown in drawing 17 (B) is set 
to 50%duty of FULL. 

** In 3 / 4 - 7/8, as shown in drawing 17 (C), concentration -7/8. concentration generate 
the pulse combined with the part of 4 so that the pulse width of the part of 2 of a dot 
formation matrix may be made to increase. 

** Increase pulse width until the pulse which concentration - 1 / 1 . concentration combined 
with the part of 4 of the dot formation matrix in 7 / 8 - 1/1 is set to 50%duty of FULL. 
[0071] By the above method 2, the feature which the highlight section distributes to 1 dot of 
isolation, and cannot carry out visible easily that the dot slze'from which it escapes in the 
high concentration section (white ground) is small, and a character crack cannot be easily 
conspicuous is acquired compared with a method 1. 
[0072] (Method 3) 
The algorithm of dot formation. 

1) Add the concentration of 2 dots of vertical scanning directions. 

2) Generate a pulse one by one from 1 of a dot matrix. 

3) Change the right/left phase of PWM by main scanning direction E/O, and combine a 
write pulse in the same direction of a numeric value. 

4) Divide the inside of 1 dot into a half pulse, and when it becomes full (50%duty), generate 
PWM of the following number. 

[0073] By this method, to a method 2, the high concentration rendering dot of a dot 
formation matrix Is distributed, and spatial frequency of the high concentration section is 
made high (not conspicuous in a character crack). A dot formation matrix is shown in 
drawing 18 . If the dot formation matrix of drawing 18 is expressed in the minimum - 
concentration, it will become like drawing 19 , and in D1, ijt is a right phase, a pulse is 
generated in a left phase in D1", and the pulse combined with the part of 1 of drawing 18 
like the method 2 is generated. The part after two of drawing 18 is made to generate a 
pulse according to concentration like the following. 

[0074] Next, with reference to drawing 20 , the detail of the dot formation by this method is 
shown. 

** In the density ranges from concentration -1/8 (1 dot of isolation) to ** concentration -1/2 
(300 line 1 0,000 line), it becomes the same dot pattern as drawing 16 (A) of a method 2 - 
drawing 16 (D). 

** In 1 / 2 - 5/8, as shown fn drawing 20 (A), concentration - 5/8. concentration generate 
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the pulse combined with the part of 3 so that the pulse width of 1 of a dot formation matrix 
and the part of 2 may be made to increase. 

** Increase pulse width until the pulse which concentration -3/4. concentration combined 
with the part of 3 of the dot formation matrix in 5 / 8 - 3/4 as shown in drawing 20 (B) is set 
to 50%duty of FULL. 

** In 3 / 4 - 7/8, concentration - 7 / 8; concentration generate the pulse combined with the 
part of 4 so that the pulse width of 1 of a dot formation matrix and the part of 2 may be 
made to increase. 

** Increase pulse width until the pulse which concentration -1/1. concentration combined 
with the part of 4 of the dot formation matrix in 7 / 8 - 1/1 is set to 50%duty of FULL. 
[0075] By the above method 3, since the omission (white ground) is alternately distributed 
in the high concentration section compared with a method 2, the feature that a character 
crack cannot be easily conspicuous is acquired. 

[0076J (b) The method adding the image data of 2 dots of vertical scanning directions (1/4 
division of timer pulse period) : generate a pulse one by one by the method 4. method 4 
from the small place of the numeric value of a dot formation matrix as shown in drawing 21 
like a method 3. At this time, it divides into 1/[ 1/2 or 3 4 pulse, when set to duty or 25%duty 
50%, it moves to a number large next, and the inside of 1 dot generates the following pulse. 
Under the present circumstances, the right phase/left phase of PWM are changed by main 
scanning direction E/O, and a write pulse is combined in the same direction of a numeric 
value. It is as follows when the algorithm of concentration generating of writing is expressed 
by a formula. 

[0077] At the time of 0 <=d1+d2 <=127 D1=d1+d2 At the time of D2==0128 <=d1+d2 <=190 
D1=127 At the time of D2=d1+d2-127191 <=d1+d2 <=254 D1=d1+d2-63 At the time of 
D2=63255 <=d1+d2 <=318 D1=191 At the time of D2=d1+d2-191319 <=d1+d2 <=382 
D1=d1+d2-127 At the time of D2=127383 <=d1+d2 <=510 D1=255 D2=d1+d2-255 [0078] = 
d1 and d2 are the inputted image data before processing of a contiguity dot (8 bit data) by 
the above-mentipned formula, and D1 and D2 are the image data after processing of a 
contiguity dot (8 bit data). 8 bit data after this processing are made into the write-in signal of 
the semiconductor laser (LD) of a laser beam printer. The example of a method 4 Is shown 
hereafter. 
[0079] (Method 4) 
The algorithm of dot formation. 

1 ) Add the concentration of 2 dots of vertical scanning directions. 

2) Generate a pulse one by one from 1 of a dot matrix. 

3) Change the right/left phase of PWM by main scanning direction E/O, and combine a 
write pulse in the same direction of a numeric value. 

4) Divide the inside of 1 dot into a half or 1/4 pulse, and when set to duty or 25%duty 50%, 
generate PWM of the following number. 

[0080] By this method, to a method 3, it shifts to the writing of three in duty25% of 2 by the 
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same dot formation matrix ( drawing 21 ) as drawing 18 , and it is not conspicuous and the 
character crack of the inside concentration section is carried out. if the dot formation matrix 
°* drawing 21 is expressed in the minimum concentration, it will become like drawing 22 , 
and in D1 , it is a right phase, a pulse is generated in a left phase in D1 n , and the pulse 
combined with the part of 1 of drawing 21 like the method 3 is generated. The part after two 
of drawing 21 is made to generate a pulse according to concentration like the following. 
[0081] Next, with reference to drawing 23 , the detail of the dot formation by this method is 
shown. 

** Form a dot pattern like a method 3 in the density ranges from concentration -1/8 (1 dot of 
isolation) to ** concentration -3/8 (300 line 10,000 line). 

** The pulse which concentration -1/2. concentration combined with the part of 2 of the 
dot formation matrix in 3 / 8 - 1/2 as shown In drawing 23 (A) shifts to three in duty 25%, 
and the pulse combined with the part of 3 makes it Increase 25% to 75% by combination 
with one in duty. In addition, if arrangement of the matrix of a highlight is put in order 
alternately (1 and 2 are replaced), arrangement of 3 and 4 interchanges by turns and 
cannot have ******?* still at random like a method 3. 

** Concentration -5/8. concentration increase the pulse combined until the part of 2 of the 
dot formation matrix was set to 50%duty of FULL, as shown in drawing 23 (B) iri.1 / 2 - 5/8. 
** Carry out like a method 3 3 / after concentration - 4. 

[0082] By the above method 4, since it cannot be conspicuous, and the character crack of 
inside concentration can be carried out and the omission (white ground) In the high 
concentration section as well as a method 3 Is distributed compared with a method 3, the 
feature that a character crack cannot be easily conspicuous is acquired. 
[0083] The method adding the image data of 2 dots of main scanning directions (1/2 
division of timer pulse period) : (c) [ the method 5. method 5 ] 1 dot size is set to (a) of 
drawing 24 , 1 -pixel size (the minimum concentration unit) is set to (b) of drawing 24 , a dot 
formation matrix as shown in drawing 25 is set up, and a pulse is generated one by one 
from the small place of the numeric value of this dot formation matrix. At this time, the 
inside of 1 dot is divided into a half pulse by Pulse Density Modulation (PWM), when it 
becomes full (50%duty), It moves to a number large next, and the following pulse is 
generated. Under the present circumstances, the right phase/left phase of PWM are 
changed by E/O of a main scanning direction, and a write pulse is combined in the same 
direction of a numeric value. It is as follows when the algorithm of concentration generating 
of writing is expressed by a formula. ' 

[0084] At the time of 0 <=d1+d2 <=127 D1=d1+d2 At the time of D2=0128 <=d1+d2 <-254 
D1=127 At the time of D2=d1+d2-1 27255 <=d1+d2 <=382 D1*d1+d2-127 At the time of 
D2=127383 <=d1+d2 <«510 D1=255 D2=d1+d2-255 [0085] = d1 and d2 are the inputted 
image data before processing of a contiguity dot (8 bit data) by the above-mentioned 
formula, and D1 and D2 are the image data after processing of a contiguity dot (8 bit data). 
8 bit data after this processing are made into the write-in signal of the semiconductor laser 
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(LD) of a laser beam printer. The example of a method 5 is shown hereafters 
[0086J (Method 5) * 
The algorithm of dot formation. 

1) Add the concentration of 2 dots of main scanning directions. 

2) Generate a pulse one by one from 1 of a dot matrix. 

3) Change the right/left phase of PWM, form from the outside of each pixel, and combine a 
write pulse. 

4) Divide the inside of 1 dot into a half pulse, and when it becomes full (50%duty), generate 
PWM of the following number. 

[0087] By this method, 2x1 matrix is made into the minimum pixel by the continuation pixel 
of a main scanning direction, and the highlight section is reproduced by an alternate dot. If 
the dot formation matrix of drawing 25 Is expressed in the minimum concentration, it will 
become like drawing 26 , and in D1, it is a right phase, a pulse is generated In a left phase 
in D1', and the pulse combined with the part of 1 of drawing 25 Is generated ( drawing 27 
(A)}. The part after two of drawing 25 is made to generate a pulse according to 
concentration like the following. 

[0088J Next, with reference to drawing 27 and 28, the detail of the dot formation by this ' 
method is shown. 

** As concentration -1/8(1 dot of isolation), concentration show drawing 27 (A) the case to 
1/8, make odd pixels of a main scanning direction into the right, make even pixels into a 
left-justify, and generate the pulse combined with the part of 1 of the dot formation matrix. 
**■ increase pulse width until the pulse which concentration - 1 / 4(1 dot of isolation), 
concentration combined with the part of 1 of the dot formation matrix in 1 / 8 - 1/4 as shown 
in djrawjng_27 (B) is set to 50%duty of FULL 

** In 1 / 4 - 3/8, concentration - 3 / 8(300 line 10,000 line), concentration generate the pulse 
combined with the part of 2 from the outside of the pixel of a dot formation matrix, as shown 
in drawing 27 (C). 

** Increase pulse width until the pulse which concentration - 1 / 2(300 line 10,000 line), 
concentration combined with the part of 2 of the dot formation matrix in 3 / 8 - 1/2 as shown 
in drawing 27 (D) is set to 50%duty of FULL. 

" In 1 12 - 5/8, as shown in drawing 28 (A), concentration -5/8. concentration generate 
the pulse combined with the part of 3 so that the pulse width of the part of 1 of a dot 
formation matrix may be made to increase. 

** Increase pulse width until the pulse which concentration -3/4. concentration combined 
with the part of 3 of the dot formation matrix in 5 / 8 - 3/4 as shown In drawing 28 (B) is set 
to50%dutyofFULL. 

** In 3 / 4 - 7/8, as shown in drawing 28 (C). concentration -7/8. concentration generate 
the pulse combined with the part of 4 so that the pulse width of the part of 2 of a dot 
formation matrix may be made to increase. 

** Increase pulse width until the pulse which concentration -1/1. concentration combined 
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with the part of 4 of the dot formation matrix in 7 / 8 - 1/1 is set to 50%duty off ULL 
[0089] By the above method 5, are regularly reproducible in the highlight section with an 
alternate isolated dot. Potential concentration, and the increase of a saturation region and 
the features, like carry out and it is strong to stability reservation and banding which 
become linear [ gradation ] with the growth mold of an isolated dot and vertical 10,000 line 
that 300 line 10,000 line (600dpi) is obtained in the inside concentration section are 
acquired. 

[0090] The method adding the image data of 4 dots of main scanning directions (1/2 
division of timer pulse period) : (d) [ the method 6. method 6 ] In the with a concentration of 
1/4 or less highlight section, the image data for 4 dots Is added and it Is considered as the 
method adding the image data of 2 dots of main scanning directions in the highlight after it, 
middle, and the shadow section. It explains according to each method hereafter. 
[0091] (**) At the time qf 1/4 or less concentration, make .1 dot size into drawing 29 (a), 
make 1 -pixel size (the minimum concentration unit) into drawing 29 (b), and generate a 
pulse one by one from the small place of the numeric value of a dot formation matrix as 
shown in drawing 30 . At this time, the inside of 1 dot is divided into a half pulse by Pulse 
Density Modulation (PWM), when it becomes full (50%duty), it moves to the same number 
as a degree, or a large number, and the following pulse is generated. Under the present 
circumstances, the right phase/left phase of PWM are changed by £10 of a main scanning 
direction, and a write pulse is combined in the same direction of a numeric value. If the dot 
formation matrix of drawing 30 is expressed in the minimum concentration, it will become 
like drawing 31 , and in D1 , it is a left phase, a pulse is generated in a right phase in D1\ 
and the pulse combined with the part of 1 of drawing 30 is generated ( drawing 34 (A)); 
Another part of 1 of drawing 30 is made to generate a pulse according to concentration like 
the following. It Is as follows when the algorithm of concentration generating of writing is 
expressed by a formula. 

[0092] At the time of 0 <=d1+d2+d3+d4 <=127 At the time of D1=d1+d2+d3+d4 and 
D2=D3*D4=0128 <=dt+d2+d3+d4 <=254 D1=127, D2=d1+d2+d3+d4-127, D3=D4=0 
[0093] d1, d2, d3, and d4 are the inputted Image data before processing of a contiguity dot 
(8 bit data) by the above-mentioned formula, and D1 , D2, D3, and D4 are the image data 
after processing of a contiguity dot (8 bit data). 8 bit data after this processing are made 
into the write-in signal of the semiconductor laser (LD) of a laser beam printer. 
[0094J (**) At the time of 1/4 or more concentration, make .1 dot size into drawing 29 (a), 
make 1-pixel size (the minimum concentration unit) into drawing 32 , and change to 2-dot 
addition, if the dot formation matrix of drawing 30 is expressed in the minimum 
concentration, it will become like drawing 33 , and in D1, it is a left phase, a pulse is 
generated in a right phase in .£>1\ and the pulse cdmbined with the part of 2 of drawing 30 is 
generated { drawing 35 (A)). The part of 3 of drawing 30 is made to generate a pulse 
according to concentration like the following. It is as follows when the algorithm of 
concentration generating of writing is expressed by a formula. 
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[0095] With expression of the 1-pixel size shown in drawing 29 (b), at the time of 

d1 + d2 + d3 + d4=254 Since it is 01=02=127, when it transposes to expression of the 1-pixel 

size of te*sfl33 , at the time of d1 + d2=127, are D1=127 and 02=0 and henceforth At the 

t«me of 128 <=d1 + d2 <=382 At the time of D1=d1 + d2-127 and D2=127383 <=d1 + d2 <=510 

It is D1=255 and D2=d1 + d2-255. The example of a method 6 Is shown hereafter 

[0096] (Method 6) 

The algorithm of dot formation. 

1) Add the concentration of 4 dots of main-sub scanning directions, or 2 dots of main 
scanning directions. 

2) Generate a pulse one by one from 1 of a dot matrix. 

3) Change the right/left phase of PWM, form from the outside of each pixel, and combine a 
write pulse. 

l^l 016 lnS,d6 ° f 1 d0t int ° 3 h3,f PU ' Se * and When ft becomes fu « (50%duty), generate 
PWM of the same number or the following number. 

[0097] Next, with reference to drawing^ - 36, the detail of the dot formation by this method 
is shown. 

(a) 1/4 or less concentration. 

** -1 : concentration -1/16(1 dot of isolation), concentration add the concentration data of 
4 dots of perimeters, and the case to 1/16 generates an isolated dot from the part of 1 of a 
pixel upside, as shown in drawing 34 (A). 

** -2 : in 1 / 16 - 1/8. concentration - 1 / 8(1 dot of isolation), concentration add the 
concentration data of 4 dots of perimeters, as shown in drawing 34 (B). and make pulse 
width increase until the part of 1 of a pixel upside is saturated (full 50%duty). 
** -1 : in 1 / 8 - 3/16. as shown in drawing (Q. add the concentration data of 4 dots of 
perimeters, and after saturating the part of 1 of a pixel upside, concentration - 3 / 16(2 dots 
of .solation). concentration remain in the part of 1 of the pixel bottom, and generates a dot 
" -2 : in 3 / 16 - 2/8, concentration - 2 / 8(2 dots of isolation), concentration add the 
concentration data of 4 dots of perimeters, as shown In drawing 34 (D), and make pulse 
width increase until the part of 1 of the pixel bottom is saturated (full 50%duty). 
[0098] (b) 1/4 or more concentration. 

"In 1 / 4 - 3/8, concentration - 3 / 8(300 line 10.000 line), concentration generate the pulse 
combined with the part of 2 from the outside of the pixel of a dot formation matrix, as shown 
in drawing 35 (A). 

" increase pulse width until the pulse which concentration - 1 / 2(300 line 10 000 line) 
concentration combined with the part of 2 of the dot formation matrix In 3 / 8 - 1/2 as shown 
in drawjng35 (B) is set to 50%duty of FULL. 

** In 1 / 2 - 5/8, as shown in drawing 35 (C), concentration -5/8. concentration generate 
the pulse combined with the part of 3 so that the pulse- width of the part of 1 of a dot 
formation matrix may be made to increase. 

" Increase pulse width until the pulse which concentration -3/4. concentration combined 
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with the part of 3 of the dot formation matrix in 5 / 8 - 3/4 as shown in dravwng^5 (D) is set 
to50%dutyofFULL % 
** in 3 / 4 - 7/8, as shown in drawing 36 , concentration -7/8. concentration generate the 
pulse combined with the part of 4 so that the pulse width of the part of 2 of a dot formation 
matrix may be made to increase. 

** Increase pulse width until the pulse which concentration -1/1. concentration combined 
with the part of 4 of the dot formation matrix in 7 / 8 - 1/1 is set to 50%duty of FULL. 
[0099] In the above method 6, the concentration for 4 dots is added in the with a 
concentration of 1/4 or less highlight section compared with a method 5. Since an isolated 
dot is arranged alternately, the image data of 2 dote of main scanning directions is added 
and 2 dots is alternately arranged in the highlight section with a concentration of 1/4 or 
more - the shadow section, the repeatability of the highlight section can be improved more 
from low concentration. 
[0100] 

[Effect of the Invention] As explained above, [ image formation equipment according to 
claim 1 ] [ with a means to have a means to add the image data of an adjacent pixel, a 
means to generate concentration from a specific pixel with the addition data, and a means 
to change the concentration generating pixel into a vertical scanning direction, and to 
change the concentration generating pixel into a vertical scanning direction ] Since it is 
characterized by combining the adjacent pixel of a vertical scanning direction (it 
corresponds to methods 1 and 6} When the image data of two or more dots is added to a 
vertical scanning direction and concentration is generated from a specific pixel, Since the 
dot connected about the vertical scanning direction by arranging the specific pixel of 
concentration generating appropriately can be reproduced and the increase in potential 
concentration and a saturation region can be attained, the stability of an image is securable 
in especially the highlight section. In the potential distribution of the photo conductor which 
this generally-exposed by the isolated dot, the perimeter section of the dot is mountain 
shape, and to the Susono being an unstable field, by combining an exposure dot, the 
potential of the bond part is saturated and serves as a stable zone. 
[0101] [ image formation equipment according to claim 2 ] when the concentration data of a 
means to add the image data of an adjacent pixel, a means to generate concentration from 
the 1st specific pixel with the addition data, and the minimum dot of the specific pixel is 
saturated Since it is characterized by having a means to generate the concentration of the 
2nd specific pixel (it corresponds to methods 1 t 2, 3, 5, and 6) and the concentration of the 
following specific pixel is generated after the minimum dot concentration data of a specific 
pixel made to generate concentration is saturated, saturability can be secured and stability 
can be secured. 

[Q102] A means write-in [ optical ] by which image formation equipment according to claim 3 
includes Pulse Density Modulation in light modulation at least, Since it is characterized by . 
having a means to add the image data of the adjacent pixel of a main scanning direction, 
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and a means to generate concentration from the specified position of a speoffic pixel with 
the operation data (it corresponds to methods 5 and 6) Since all of addition of a contiguity 
dot and concentration generating from a specific pixel make it carry out on the same 
horizontal scanning, since it is realizable, a cost cut can be aimed at compared with the 
case where the contiguity dot of a vertical scanning direction is added, without using line 
buffer memory. 

[0103] A means write-in [ optical ] by which image formation equipment according to claim 4 
includes Pulse Density Modulation in light modulation at least, Since it is characterized by 
having a means to add the image data of the adjacent pixel of a vertical scanning direction, 
and a means to generate concentration from the specified position of a specific pixel with 
the operation data (it corresponds to methods 1, 2, 3, and 4) Since the contiguity dot of a 
vertical scanning direction is added, the result of concentration generating from a specific 
pixel can consider it as a faithful result by the center of gravity of the concentration of 
former data compared with the method adding the contiguity dot of a main scanning 
direction. As specifically shown in drawing 37 , when adding the adjacent pixel data of the 
vertical scanning direction of (a) When a dot occurs from a diagonal (slanting) location to 
the center of gravity of 2 dots of former data and it adds the adjacent pixel data of the main 
scanning direction of (b) to the distance being 1/root 2 dots, to the center of gravity of 2 ' 
dots of former data, a dot occurs from end position and the distance becomes 1 dot. 



{Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the digital color copying machine in which the 
example of 1 composition of the image formation equipment concerning this invention is 
shown. 

IPjMng21 It Is circuit block drawing showing the example of composition of the Image 
Processing Division section of the digital color copying machine shown in drawing 1 . 
( Drawing ^ Jt ,s ^ e explanatory view of the multi-level modulation method of semiconductor 
laser. 

[Drawing 4] It is the explanatory view of the multi-level modulation method of the 
semiconductor laser which combined pulse width modulation and a power modulation 
technique. 

[Drawing 5] It is the explanatory view of the pulse-position control at the time of 
semiconductor laser multi-level modulation: 

[Drawjng_61 » is the explanatory view in the addition mode of an adjacent pixel. 
[ Drawing 7] It is the block diagram showing the example of composition of the control circuit 
which performs addition of- the adjacent pixel data of an Image, distinction of addition data, 
distribution, and dot phase control. 

[Drawing 8[ It is drawing showing the situation of transition of the. data at the time of 
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performing addition of the adjacent pixel data of an Image, distinction of addition data, 
distribution, and dot phase control, and is drawing in which (a) shows the example of the 
low concentration section (4-dot addition), and (b) shows the example of the crown 
concentration section (2-dot addition). 

[Drawing 91 It is the explanatory view of 1 dot size In the methods 1-4 concerning this 
invention, and 1 -pixel size (the minimum concentration unit). 

fDrawing 101 It is drawing showing the dot formation matrix in the method 1 concerning this 
invention. 

[Drawing 111 It Is drawing which expressed the dot formation matrix in the method 1 
concerning this invention in the minimum concentration. 

[Drawing 121 It is the explanatory view of the dot formation in the method 1 concerning this 
invention. 

[Drawing 131 It is the explanatory view of the dot formation in the method 1 concerning this 
invention. 

[Drawing 141 It is drawing showing the dot formation matrix in the method 2 concerning this 
invention. 

[Drawing 151 It is drawing which expressed the dot formation matrix in the method 2 
concerning this Invention in the minimum concentration. 

[Drawing 161 It is the explanatory view of the dot formation in the method 2 concerning this 
invention. 

[Drawing 171 It is the explanatory view of the dot formation in the method 2 concerning this 
invention. 

[Drawing 18 1 It is drawing showing the dot formation matrix in the method 3 concerning this 
invention. 

[Drawing 191 It is drawing which expressed thedot formation matrix in the method 3 
concerning this invention In the minimum concentration. 

[Drawing 201 It is the explanatory view of the dot formation in the method 3 concerning this 
invention. 

[Drawing 211 It Is drawing showing the dot formation matrix in the method 4 concerning this 
invention. 

[Drawing 221 It is drawing which expressed the dot formation matrix in the method 4 
concerning this invention in the minimum concentration. 

fDrawing 231 It is the explanatory view of the dot formation in the method 4 concerning this 
invention. , 
[Drawing 241 It is the explanatory view of 1 dot size in the method 5 concerning this 
invention, and 1-pixel size (the minimum concentration unit). 

[Drawing 251 It is drawing showing the dot formation matrix in the method 5 concerning this 
Invention. 

fDrawing 261 It is drawing which expressed the dot formation matrix in the method 5 
concerning this invention in the minimum concentration. 
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« is the explanatory view of the dot formation in the method 5 concerning this 
invention. ^ a 

[Drawing^] It is the explanatory view of the dot formation in the method 5 concerning this 
invention. s 

L9l§wing29] It is the explanatory view of 1 dot size in the method 6 concerning this 
invention, and the 1-pixel size (the minimum concentration unit) in a with a concentration of 
1/4 or less highlight. 

fDrajtfin^ It ls drawing showing the dot formation matrix in the method 6 concerning this 
invention. . 
{Drawing 31] It is drawing which expressed the dot formation matrix in 1/4 or less 
concentration of the method 6 concerning this invention in the minimum concentration 
LPraw.ng_32I it is the explanatory view of the 1-pixel size (the minimum concentration unit) 
in the 1/4 or more concentration of the method 6 concerning this invention. 
[Drawing 33] It Is drawing which expressed the dot formation matrix in the 1/4 or more 
concentration of the method 6 concerning this invention in the minimum concentration 
fDrawing3 4] It Is the explanatory view of the dot formation in 1/4 or less concentration of 
the method 6 concerning this invention. 

[Drawing 35] It is the explanatory view of the dot formation in the 1 /4 or more concentration 
of the method 6 concerning this invention. 

[Drawing 36 ] It is the explanatory view of the dot formation in the concentration 7/8 of the 
method 6 concerning this invention. 

[DrawJnaSTJ When calculating the image data of an adjacent pixel, it is the explanatory 
view showing the center of gravity of the concentration of former data in the case where the 
contiguity dot of a vertical scanning direction Is added, and the case of adding the contiguity 
dot of a main scanning direction, and the center of gravity of concentration generating of 
output data. 

{ Drawin g 38 i " js tne explanatory view showing the method of the pixel of 1x2 matrices and 
2x1 matrix write-in [ optical ]. 

f Drawlng39) 11 19 cnart ^wlng showing the halftone area in the pixel of 1x2 matrices and 
2x1 matrix. 

[Drawing 40] ft is the block diagram showing the example of composition of the 2-dot 
multiple-value circuit which controls an addition + phase. 

[prawing41] It is the explanatory view showing the combination of a 2-dot addition pixel 

and the area gradation of horizontal scanning/vertical scanning direction 

[Description of Notations] 

1: Photo conductor drum 

2: Imprint drum 

3: Writing unit 

4: Development unit 

9: Fixing assembly 
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1 1 : Sheet paper cassette 

50: System controller 

60: Synchronousr-control circuit 

71: Scanner gamma circuit 

72: Smoothing filter 

73: Color correction circuit 

74: UCR/UCA circuit 

75: Selector 

76: Edge enhancement filter 
77: Printer gamma circuit 
78: Gradation processing circuit 
100: Laser beam printer 
400: Image scanner 
601: Line memory 
602,603: Latch circuit 
604: Adder circuit 

603: A comparison, allocation, and a phase control circuit 



[Drawing 1] 




[Drawing 21 
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[Drawing 31 
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[Drawing 351 
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